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These
Proceedings
present
the
findings
of
the
Workshop
on
the
Compati-
bility
of
Great
Lakes
Basin
Cancer
Registries
on
March
19-20,
1981
in
Windsor,
Ontario.
The
Workshop
was
sponsored
by
the
IJC
Committee
on
the
Assessment
of
Human
Health
Effects
of
Great
Lakes
Water
Quality
on
behalf
of
the
Great
Lakes
Water
Quality
Board
and
the
Great
Lakes
Science
Advisory
Board
of
the
IJC
under
the
Commission's
authority
to
implement
the
terms
of
the
Great
Lakes
Water
Quality
Agreement
of
1978.
The
Workshop
was
an
initial
step
in
implementing
the
Health
Effects
Committee's
intent
to
ensure
compatibility
for
cancer
data
collection
and
handling
methodologies
in
the
Great
Lakes
Basin.
The
following
major
objectives
were
addressed
at
the
workshop
by
the participants,
divided
into
the
corresponding
Work
Groups:
0
cancer
registry
characteristics;
0
data
utilization
for
research;
and
0 future developments.
The
Workshop
Recommendations
were
drafted
by
the
Work
Groups
and
formalized
by
the
participants.
The
recommendations
from
the
Proceedings
are
presented in Section 3.0.
The
Human
Health
Effects
Committee
expresses
its
gratigude
to
the
Workshop
organizers,
and
to
the
19
participants
listed
in
Appendix
A,
who
contributed
valuable
time
and
expertise.
The
Committee
is
indebted
to
Dr.
Robert
F.
Spengler,
Workshop
Chairman
and
to
Dr.
Andrew
E.P.
Watson,
Workshop
Secretary,
who
carefully
compiled
and
prepared
these
proceedings.
Gratitude
is
also
expressed
to
those
members
of
the
IJC
Great
Lakes
Regional
Office,
Windsor
who
made
significant
contributions
to
the
Workshop
and
assisted
in
the
preparation
of the Proceedings.
In the
interest
of condensing
the
Proceedings
for
the reader,
the formal
presentations
made
by Drs.
Becking,
Spengler,
Wigle
and
Burnett
have
been
placed
in
separate
appendices.
If
they
had
been
included
in
the
text,
they
would
have
overpowered
(in
subject
and
length)
the
cancer
registry material.
A
sumnary
of
these
interesting
presentations
would
not
have
done
justice
to
their
topic,
so
readers
are
encouraged
to
read
these
particular
appendices:
B:
Dr.
G.C.
Becking
-
"Activities
of
the
IJC
Committee
on
the
Assessment
of
Human
Health
Effects
of
Great
Lakes
Water
Quality
- An
OverView"
C:
Dr.
R.F.
Spengler
-
"Water
Contamination
by
Toxic
Chemicals:
A
Challenge
to
Cancer
Registries
in
Assessing
Population
Risks"
D:
Dr.
D.T.
Wigle
-
"Cancer
Mortality
and
Drinking
Water
Quality
in
Selected
Canadian
Municipalities:
Preliminary
Results"
E:
Dr.
W.S.
Burnett
—
"Colon
Cancer
in
Watertown,
New
York"
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er
an
d
de
at
h
co
ul
d
pr
ov
id
e
a
fo
un
da
ti
on
fo
r
id
en
ti
fy
in
g
po
pu
la
ti
on
s
at
greater risk of disease.
 
 Th
e
Wo
rk
sh
op
on
th
e
Co
mp
at
ib
il
it
y
of
Gr
ea
t
La
ke
s
Ba
si
n
Ca
nc
er
Re
gi
st
ri
es
re
pr
es
en
ts
a
fi
rs
t
st
ep
to
wa
rd
s
in
te
gr
at
in
g
da
ta
co
ii
ec
ti
on
sy
st
em
s
on
a
ba
si
n-
wi
de
ba
si
s.
Em
pi
oy
me
nt
of
un
if
or
m
da
ta
re
qu
ir
em
en
ts
wo
qu
aT
To
w
th
e
ex
ch
an
ge
an
d
ut
iT
iz
at
io
n
of
ca
nc
er
da
ta
co
TT
ec
te
d
by
th
e
va
ri
ou
s
ju
ri
sd
ic
ti
on
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
Su
ch
da
ta
co
qu
be
us
ed
to
as
se
ss
tr
en
ds
or
id
en
ti
fy
ar
ea
s
wi
th
hi
gh
ca
nc
er
ra
te
s
wi
th
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
Th
e
ca
nc
er
re
gi
st
ry
da
ta
ma
y
be
us
ef
uT
in
as
se
ss
in
g
th
e
im
pa
ct
of
to
xi
c
co
nt
am
in
an
ts
on
th
e
po
pu
la
ti
on
re
si
di
ng
wi
th
in
th
e
re
gi
on
.
Th
e
ca
nc
er
re
gi
st
ry
an
al
ys
es
wo
qu
fu
rt
he
r
as
si
st
th
e
pT
an
ni
ng
an
d
co
nd
uc
t
of
ep
id
em
io
lo
gi
ca
i
in
ve
st
ig
at
io
ns
,
to
xi
co
io
gi
ca
i
re
se
ar
ch
,
hu
ma
n
ex
po
su
re
ev
aT
ua
ti
on
s
an
d
en
vi
ro
nm
en
ta
T
mo
ni
to
ri
ng
.
On
e
pu
rp
os
e
of
an
in
te
gr
at
ed
di
se
as
e
re
gi
st
ry
sy
st
em
wo
qu
be
th
e
ev
aT
ua
ti
on
of
ca
nc
er
ri
sk
s
in
re
Ta
ti
on
to
en
vi
ro
nm
en
ta
T
ex
po
su
re
s
fr
om
to
xi
c
ch
em
ic
aT
s.
 2. Summary
On
e
me
an
s
of
as
se
ss
in
g
the
ch
ro
ni
c
and
ca
rc
in
og
en
ic
ef
fe
ct
s
of
to
xi
c
che
mic
als
in
the
Gre
at
Lak
es
Bas
in
is
a d
eta
ile
d
eva
lua
tio
n
of
can
cer
rat
es
in
th
e
po
pu
la
ti
on
re
si
di
ng
in
th
is
re
gi
on
.
Ra
te
s
of
ca
nc
er
de
ve
lo
pm
en
t
ca
n
on
ly
be
det
erm
ine
d
by
the
reg
ist
rat
ion
of
new
ly
dia
gno
sed
can
cer
s
in
a d
efi
ned
'
ge
og
ra
ph
ic
ar
ea
an
d
us
in
g
po
pu
la
ti
on
ce
ns
us
in
fo
rm
at
io
n
fo
r
th
e
sa
me
ar
ea
.-
Th
e
ab
il
it
y
to
id
en
ti
fy
ne
w
ca
se
s
of
ca
nc
er
fo
r
re
se
ar
ch
st
ud
ie
s,
to
mo
ni
to
r
tr
en
ds
in
ca
nc
er
ra
te
s
an
d
to
lo
ca
te
re
gi
on
s
wi
th
un
us
ua
ll
y
hi
gh
ra
te
s
of
ca
nc
er
,
is
co
nt
in
ge
nt
up
on
co
mp
le
te
an
d
ac
cu
ra
te
re
gi
st
ra
ti
on
of
ca
nc
er
.
A
co
np
le
te
re
vi
ew
of
ca
nc
er
in
ci
de
nc
e
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
is
al
so
co
nt
in
ge
nt
up
on
th
e
po
pu
la
ti
on
co
ve
ra
ge
an
d
th
e
co
mp
at
ib
il
it
y
of
ca
nc
er
registries.
A
wo
rk
sh
op
on
th
e
co
mp
at
ib
il
it
y
of
Gr
ea
t
La
ke
s
Ca
nc
er
Re
gi
st
ri
es
wa
s
in
it
ia
te
d
by
th
e
He
al
th
Ef
fe
ct
s
Co
mm
it
te
e
an
d
he
ld
on
Ma
rc
h
19
-2
0,
19
81
.
Pa
rt
ic
ip
an
ts
we
re
re
pr
es
en
ta
ti
ve
s
of
th
e
ca
nc
er
re
gi
st
ri
es
wi
th
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
an
d
in
vi
te
d
gu
es
t
ex
pe
rt
s.
Th
e
ma
jo
r
ob
je
ct
iv
es
we
re
ad
dr
es
se
d
at
th
e
Wo
rk
sh
op
:
ca
nc
er
re
gi
st
ri
es
'
ch
ar
ac
te
ri
st
ic
s;
da
ta
ut
il
iz
at
io
n
fo
r
re
se
ar
ch
;
an
d
fu
tu
re
de
ve
lo
pm
en
ts
(A
pp
en
di
x
A)
.
To
ta
l
co
ve
ra
ge
of
th
e
Gr
ea
t
La
ke
s
po
pu
la
ti
on
is
no
t
ye
t
co
mp
le
te
in
ca
nc
er
re
gi
st
ra
ti
on
.
Th
e
ca
nc
er
re
gi
st
ri
es
in
th
e
st
at
es
of
Il
li
no
is
(a
pi
lo
t
fo
ur
ho
sp
it
al
re
gi
st
ry
),
Mi
ch
ig
an
(a
pi
lo
t
pa
th
ol
og
y
re
po
rt
in
g
sy
st
em
),
Oh
io
(r
ep
or
ti
ng
in
Mo
nt
go
me
ry
Co
un
ty
on
ly
)
an
d
Pe
nn
sy
lv
an
ia
(b
eg
in
ni
ng
a
pi
lo
t
re
gi
st
ry
sy
st
em
)
ar
e
no
t
fu
ll
y
de
ve
lo
pe
d
an
d
re
qu
ir
e
co
nt
in
ue
d
su
pp
or
t
to
ac
hi
ev
e
st
at
ew
id
e
im
pl
em
en
ta
ti
on
.
A
st
at
ew
id
e
ca
nc
er
re
gi
st
ry
do
es
no
t
cu
rr
en
tl
y
ex
is
t
in
Mi
nn
es
ot
a.
Th
e
re
ma
in
in
g
St
at
es
an
d
On
ta
ri
o
ha
ve
ha
d
ca
nc
er
re
gi
st
ri
es
co
ve
ri
ng
th
ei
r
to
ta
l
po
pu
la
ti
on
s
fo
r
a
nu
mb
er
of
ye
ar
s.
Th
e
me
th
od
of
re
gi
st
ra
ti
on
wa
s
no
t
un
if
or
m
an
d
so
me
re
gi
st
ri
es
we
re
ba
se
d
on
pa
th
ol
og
y
re
po
rt
s,
ho
sp
it
al
iz
ed
ca
se
s
of
ca
nc
er
or
mo
re
th
or
ou
gh
me
th
od
s
of
ca
se
as
ce
rt
ai
nm
en
t.
Di
ff
er
en
t
me
th
od
s
of
da
ta
co
ll
ec
ti
on
an
d
co
di
ng
al
so
af
fe
ct
th
e
co
mp
at
ib
il
it
y
of
ca
nc
er
in
fo
rm
at
io
n
be
tw
ee
n
re
gi
st
ri
es
.
Ho
we
ve
r,
al
l
re
gi
st
ri
es
we
re
co
ll
ec
ti
ng
th
e
es
se
nt
ia
l
in
fo
rm
at
io
n
on
ca
nc
er
pa
ti
en
ts
,
e.
g.
na
me
,
ad
dr
es
s
or
ar
ea
of
re
si
de
nc
e,
bi
rt
h
da
te
,
se
x,
da
te
of
di
ag
no
si
s,
si
te
of
ca
nc
er
,
hi
st
ol
og
y
an
d
me
th
od
of
di
ag
no
si
s.
Th
e
ut
il
it
y
of
ca
nc
er
re
gi
st
ry
da
ta
fo
r
re
se
ar
ch
is
hi
gh
ly
de
pe
nd
en
t
up
on
th
e
qu
al
it
y
of
da
ta
,
co
mp
le
te
ne
ss
of
re
gi
st
ra
ti
on
,
po
pu
la
ti
on
co
ve
ra
ge
an
d
m
e
t
h
o
d
of
da
ta
co
ll
ec
ti
on
an
d
co
di
ng
.
Th
e
d
i
f
f
e
r
e
n
c
e
s
wh
ic
h
ex
is
t
be
tw
ee
n
re
gi
st
ri
es
ma
y
cr
ea
te
pr
ob
le
ms
in
co
mb
in
in
g
da
ta
fr
om
se
ve
ra
l
re
gi
st
ri
es
.
Ho
we
ve
r,
th
es
e
pr
ob
le
ms
wo
ul
d
be
m
i
n
i
m
i
ze
d
wh
en
an
al
ys
es
of
ca
nc
er
ra
te
s
we
re
co
nd
uc
te
d
on
ly
wi
th
in
sp
ec
if
ic
re
gi
st
ry
ju
ri
sd
ic
ti
on
s.
Th
e
pa
rt
ic
ip
an
ts
re
co
gn
iz
ed
th
at
in
su
ff
ic
ie
nt
in
fo
rm
at
io
n
on
th
e
to
xi
c
ch
em
ic
al
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
(n
ot
ab
ly
co
nc
en
tr
at
io
n
le
ve
ls
,
sp
ec
if
ic
lo
ca
ti
on
s
an
d
la
ck
of
p
r
e
s
um
e
d
he
al
th
ef
fe
ct
s)
wo
ul
d
ha
mp
er
th
e
p
l
a
n
n
i
n
g
of
an
y
sp
ec
if
ic
st
ud
ie
s
co
nd
uc
te
d
by
th
e
ca
nc
er
re
gi
st
ri
es
.
Se
ve
ra
l
ty
pe
s
of
st
ud
ie
s
i
d
e
n
t
i
f
yi
n
g
hi
gh
ca
nc
er
ra
te
ar
ea
s
co
ul
d
be
co
nd
uc
te
d
us
in
g
c
ur
r
e
n
t
l
y
av
ai
la
bl
e
ca
nc
er
mo
rb
id
it
y
an
d
mo
rt
al
it
y
da
ta
.
Th
e
pa
rt
ic
ip
an
ts
al
so
ma
de
sp
ec
if
ic
re
co
mm
en
da
ti
on
s
as
to
th
e
ty
pe
s
of
to
xi
c
ch
em
ic
al
in
fo
rm
at
io
n
de
si
re
d,
th
e
fo
cu
s
of
ad
di
ti
on
al
re
se
ar
ch
on
no
n-
ca
nc
er
ou
tc
om
es
an
d
th
e
ut
i
l
i
za
t
i
o
n
of
hu
ma
n
ti
ss
ue
s
or
fl
ui
ds
to
as
se
ss
en
vi
ro
nm
en
ta
l
ex
po
su
re
s.
 
 The
wor
ksh
op
pro
vid
ed
a
uni
que
opp
ort
uni
ty
for
can
cer
reg
ist
ry
rep
res
ent
ati
ves
and
inv
ite
d e
xpe
rts
to
exc
han
ge
use
fui
inf
orm
ati
on
on
reg
ist
rat
ion
pra
cti
ces
and
can
cer
res
ear
ch
in
Can
ada
and
the
Uni
ted
Sta
tes
.
The
mee
tin
g
acc
omp
iis
hed
the
goa
is
whi
ch
wer
e
ini
tia
iiy
set
out
and
the
for
um
cr
ea
te
d
ne
w
pr
of
es
si
on
a]
co
nt
ac
ts
wh
ic
h
wii
i
en
ha
nc
e
ca
nc
er
re
gi
st
ry
in
te
ra
ct
io
n
and
ma
y
in
du
ce
fu
rt
he
r
co
mp
at
ib
ii
it
y
in
th
e
ye
ar
s
ah
ea
d.
Th
e
ca
nc
er
re
gi
st
ri
es
wi
i]
be
wi
ii
in
g
an
d
ab
ie
to
un
de
rt
ak
e
sp
ec
if
ic
re
se
ar
ch
projects.
1.
3 . Recommendations
In
or
de
r
to
es
ta
bi
is
h
a
me
an
s
of
ev
aT
ua
ti
ng
th
e
en
vi
ro
nm
en
ta
T
ha
za
rd
s
an
d
po
te
nt
ia
T
ca
nc
er
ri
sk
s
in
th
e
Gr
ea
t
La
ke
s
wa
te
r
ba
si
ns
,
it
is
st
ro
ng
Ty
re
co
mm
en
de
d
th
at
th
e
co
Ti
ec
ti
on
of
po
pu
Ta
ti
on
-b
as
ed
,
ca
nc
er
in
ci
de
nc
e
da
ta
be
su
pp
or
te
d
by
th
e
U.
S.
st
at
es
bo
rd
er
in
g
th
e
Gr
ea
t
La
ke
s
an
d
th
e
Pr
ov
in
ce
of
On
ta
ri
o,
Ca
na
da
.
Th
e
cu
rr
en
t
de
ve
To
pm
en
t
of
ca
nc
er
su
rv
ei
TT
an
ce
sy
st
em
s
fo
r
th
e
st
at
es
of
IT
Ti
no
is
,
In
di
an
a,
Pe
nn
sy
Tv
an
ia
an
d
Oh
io
sh
oq
u
be
en
co
ur
ag
ed
.
Th
e
re
ma
in
in
g
st
at
es
an
d
On
ta
ri
o
re
qu
ir
e
co
nt
in
ui
ng
support.
Th
er
e
sh
oq
u
be
a
Te
ga
T
pr
ov
is
io
n
fo
r
th
e
in
te
rc
ha
ng
e
of
ca
nc
er
ca
se
da
ta
be
tw
ee
n
re
Te
va
nt
ju
ri
sd
ic
ti
on
s
wh
en
ca
nc
er
ca
se
s
ar
e
di
ag
no
se
d
or
tr
ea
te
d
ou
ts
id
e
th
ei
r
st
at
e
or
Pr
ov
in
ce
of
us
ua
i
re
si
de
nc
e.
It
is
re
co
mm
en
de
d
th
at
th
e
IJ
C
pr
ep
ar
e
a
de
ta
ii
ed
do
cu
me
nt
of
th
e
id
en
ti
fi
ed
to
xi
c
ch
em
ic
aT
s
or
su
bs
ta
nc
es
in
th
e
Gr
ea
t
La
ke
s
wa
te
r
ba
si
ns
,
th
ei
r
po
te
nt
ia
T
he
ai
th
ef
fe
ct
s,
th
ei
r
so
ur
ce
s
of
ex
po
su
re
(t
hr
ou
gh
wa
te
r,
fi
sh
,
se
di
me
nt
or
ai
r)
an
d
th
ei
r
di
st
ri
bu
ti
on
(i
nc
Tu
di
ng
co
nc
en
tr
at
io
n)
wi
th
in
th
e
wa
te
r
ba
si
ns
.
Su
ch
a
do
cu
me
nt
wi
TT
as
si
st
th
e
pi
an
ni
ng
of
fu
tu
re
he
aT
th
re
se
ar
ch
an
d
se
rv
e
as
a
us
ef
uT
in
de
x
fo
r
me
as
ur
in
g
ch
an
ge
s
from controi programs.
It
is
re
co
nm
en
de
d
th
at
th
e
IJ
C
as
se
mb
Te
th
e
av
ai
Ta
bT
e
wa
te
r
qu
ai
it
y
da
ta
fo
r
ea
ch
of
th
e
ma
jo
r
mu
ni
ci
pa
i
wa
te
r
su
pp
ii
es
wi
th
in
th
e
tw
o
ti
er
s
of
U.
S.
an
d
Ca
na
di
an
co
un
ti
es
bo
rd
er
in
g
th
e
Gr
ea
t
La
ke
s.
Purpose
"
0
To
i
d
e
n
t
i
f
y
W
a
t
e
r
c
o
n
t
a
m
i
n
a
n
t
s
,
r
e
g
i
o
n
a
l
v
a
r
i
a
t
i
o
n
an
d
ga
ps
in
av
ai
la
bl
e
da
ta
re
so
ur
ce
s.
0
De
fi
ne
th
e
po
pu
la
ti
on
se
rv
ed
by
ea
ch
wa
te
r
su
pp
ly
.
0
I
d
e
n
t
i
f
y
so
ur
ce
(s
)
an
d
tr
ea
tm
en
t
p
r
o
c
e
d
u
r
e
s
f
o
r
ea
ch
f
a
c
i
l
i
t
y.
0
Ob
ta
in
in
fo
rm
at
io
n
on
ma
jo
r
hi
st
or
ic
al
ch
an
ge
s
(e
.g
.
ch
an
ge
of
so
ur
ce
,
i
n
t
r
o
d
uc
t
i
o
n
o
f
f
l
uo
r
i
d
a
t
i
o
n
,
c
h
l
o
r
i
n
a
t
i
o
n
an
d
fi
lt
ra
ti
on
).
A
wa
te
r
q
ua
T
i
t
y
s
ur
ve
y
s
h
o
q
u
be
co
nd
uc
te
d,
ut
i
T
i
zi
n
g
s
t
a
n
d
a
r
d
i
ze
d
me
th
od
s,
on
th
e
wa
te
r
di
st
ri
bu
ti
on
sy
st
em
s
se
rv
in
g
th
e
tw
o
ti
er
s
of
U.
S.
an
d
Ca
na
di
an
co
un
ti
es
b
o
r
d
e
r
i
n
g
th
e
Gr
ea
t
La
ke
s.
Purpose
0
To
ob
ta
in
a
mo
re
co
mp
le
te
as
se
ss
me
nt
of
dr
in
ki
ng
wa
te
r
qu
al
it
y,
ut
il
iz
in
g
mo
de
rn
an
d
st
an
da
rd
iz
ed
pr
oc
ed
ur
es
.
Details
0
Sa
mp
le
s
sh
ou
ld
be
co
ll
ec
te
d
ov
er
a
su
ff
ic
ie
nt
ti
me
pe
ri
od
to
al
lo
w
f
o
r
se
a
s
o
n
a
l
va
r
i
a
t
i
o
n
s
in
wa
t
e
r
qu
al
it
y.
0
S
a
m
p
l
e
s
o
f
t
r
e
a
t
e
d
wa
t
e
r
s
h
O
ul
d
be
t
a
k
e
n
at
th
e
tr
ea
tm
en
t
f
a
c
i
l
i
t
i
e
s
an
d
a
n
a
l
yz
e
d
f
o
r
m
a
j
o
r
to
xi
c
c
h
e
m
i
c
a
l
s
(t
o
be
d
e
f
i
n
e
d
la
te
r)
.
0
Th
e
e
va
l
ua
t
i
o
n
s
h
o
ul
d
ut
i
l
i
ze
b
o
t
h
c
h
e
m
i
c
a
l
a
n
a
l
ys
e
s
an
d
m
ut
a
g
e
n
i
c
i
t
y
tests.
 
6.
10.
ll.
12.
 
0 Consideration should be given to analysing drinking water samples in
order to obtain data fer water that is consumed.
It is recommended that detailed mortality maps be produced, focussing on
cancer, for those counties bordering on the U.S. and Canadian sides of the
Great Lakes and the St. Lawrence River as far east as Cornwall.
Purpose
0 To identify high-risk regions within the Great Lakes Basin which
could be subjected to further investigation.
Details
0
Data
woul
d be
asse
ssed
for
time
tren
ds s
ince
1950
to t
he m
ost
rece
nt
years.
a
Inc
lud
ed
in
thi
s g
eog
rap
hic
ana
lys
is
wou
ld
be
the
fir
st
two
"ti
ers
"
of counties bordering the lakes.
0
The
ana
lys
is
wou
ld
use
an
app
rop
ria
te
ref
ere
nce
pop
ula
tio
n f
or
comparison.
0
Con
sid
era
tio
n s
hou
ld
be
giv
en
to
ana
lyz
e c
anc
er
mor
tal
ity
at
the
municipality level.
It
is
rec
omm
end
ed
tha
t e
xis
tin
g c
anc
er
inc
ide
nce
dat
a b
e a
nal
yze
d t
o
det
erm
ine
if
exc
ess
ive
rat
es
of
can
cer
can
be
ide
nti
fie
d i
n t
he
geo
gra
phi
c
regions of the Great Lakes water basins.
If
rec
omn
end
ati
ons
3 t
hro
ugh
6 a
re
acc
omp
lis
hed
,
it
sho
uld
the
n b
e
pos
sib
le
to
eva
lua
te
pot
ent
ial
hum
an
hea
lth
eff
ect
s.
Fur
the
r a
sse
ssm
ent
of perceived health risks would require prospective or retrospective
epidemiological studies.
It is recommended that the IJC and respective government agencies foster
research in the following areas:
a)
Heal
th s
tudi
es
of h
uman
popu
lati
ons
cons
umin
g fi
sh t
aken
from
the
Great Lakes water basins;
b)
Ani
mal
fee
din
g s
tud
ies
usi
ng
con
cen
tra
tes
of
tre
ate
d d
rin
kin
g w
ate
r
supplies; and
c)
The
use
of
hum
an
tis
sue
s i
n a
sse
ssi
ng
exp
osu
re
to
env
iro
nme
nta
l
con
tam
ina
nts
(eg
.
adi
pos
e
tis
sue
,
bre
ast
mil
k,
umb
ili
cal
cor
d
blo
od
or products of birth).
Con
sid
era
tio
n s
hou
ld
be
giv
en
to
uti
liz
ing
or
dev
elo
pin
g a
sur
vei
lla
nce
sys
tem
of
sel
ect
ed
bir
th
def
ect
s
or
adv
ers
e
pre
gna
ncy
out
com
es
for
the
ass
ess
men
t o
f h
uma
n h
eal
th
eff
ect
s t
hat
may
be
rel
ate
d t
o t
oxi
c c
hem
ica
l
exposure.
The
sta
te
or
pro
vin
cia
l c
anc
er
reg
ist
rie
s s
hou
ld
end
eav
our
to
ide
nti
fy
hig
h
ris
k
are
as
wit
hin
the
ir
jur
isd
ict
ion
s
thr
oug
h
con
sta
nt
sur
vei
lla
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6
4.
Great Lakes Basin Cancer Registry Characteristics
Each of the cancer registries in the Great Lakes Basin outlined in detail
their method of operation in the survey questionnaires distributed prior to
the workshop (Appendix F). This section will briefly summarize the charac-
teristics of each registry and discuss the needs for further standardization.
4.1
4.2
4.3
4.4
National Cancer Incidence Reporting System (Canada)
Since January 1, 1969, Canada has developed a population-based, national
reporting system on cancer incidence. Each of the ten provincial
registries (British Columbia, Alberta, Saskatchewan, Manitoba, Ontario,
Quebec, New Brunswick, Nova Scotia, Prince Edward Island and
Newfoundland) supplies cancer incidence information to a central,
coordinating, data resource at Statistics Canada. A limited number of
personnel look after the analysis of the national incidence data. The
National registry covers a population of over 22 million people and had
over 75,000 new cancers (includes an Ontario estimate) diagnosed in 1978.
Illinois Cancer Council
 
The Illinois cancer registry consists of four hospital cancer registries
(Northwestern Memorial, Rush Presbyterian St. Luke's, University of
Chicago and University of Illinois) which have been developed since
1978. The registry started as a pilot project and is currently
investigating several approaches to a statewide surveillance system. A
population-based registry is a desirable approach but depends on the
level of resources within the state.
Michigan Cancer Incidence Reporting System
The registry has been developed from a pilot project which began on
October 1, 1980. The registry seeks pathology information from five
hospitals. The pathology reporting system will ultimately cover the
entire state of Michigan, some 9.2 million people. The reporting system
is presently manual and 1,600 newly diagnosed cases of cancer are
reported each year from the five participating hospitals. State funding
has been sought for a statewide reporting system which will include a
staff and computer processing capabilities.
Michigan Cancer Foundation Registry
The registry was established in 1969 and provides coverage of 4.1 million
people in three counties which surround and include the city of Detroit.
New cases of cancer are identified from hospital records, physician
reports, radiation therapy facilities, death certificates or from
research studies. There were 14,717 new cases of cancer reported in
1979
.
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and actively participates in the Surveillance, Epidemiology and End
Results (SEER) program. The registry uses a large staff to actively
collect, process and analyse the cancer information.
 4.5
4.6
4.7
4.8
4.9
4.10
Active annual follow-up is also carried out on cancer patients.
registry lS converting to a larger computer system which will improve the
processing and analysis of the cancer data base.
The
Minnesota Cancer Registry
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Ontario Cancer Registry
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Pennsylvania Cancer Registry
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Wisconsin Cancer Reporting System
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 5.
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(Appendix F).
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e
da
ta
eT
em
en
ts
ar
e
in
de
ed
co
de
d
co
rr
ec
tT
y.
Va
Ti
da
ti
on
re
qu
ir
es
,
us
ua
IT
y
on
a
sa
mp
Te
ba
si
s,
th
e
c
o
m
p
a
r
i
s
o
n
of
c
o
m
p
T
e
t
e
d
r
e
g
i
s
t
r
y
da
ta
wi
th
th
e
or
ig
in
aI
so
ur
ce
to
en
su
re
th
at
th
e
in
fo
rm
at
io
n
is
to
ta
TT
y
ac
cu
ra
te
an
d
co
mp
Te
te
.
Th
e
d
a
t
a
c
o
T
T
e
c
t
i
o
n
p
r
a
c
t
i
c
e
s
an
d
th
e
c
r
u
d
e
m
e
a
s
u
r
e
s
of
r
e
g
i
s
t
r
y
q
u
a
T
i
t
y
an
d
co
mp
Ie
te
ne
ss
in
di
ca
te
th
at
ca
ut
io
n
mu
st
be
ex
er
ci
se
d
wh
en
us
in
g
da
ta
f
r
o
m
s
e
ve
r
a
T
r
e
g
i
s
t
r
i
e
s
f
o
r
r
e
s
e
a
r
c
h
p
u
r
p
o
s
e
s
.
S
uc
h
c
o
n
c
e
r
n
s
ar
e
r
e
d
u
c
e
d
wh
en
re
se
ar
ch
is
ca
rr
ie
d
ou
t
wi
t
h
i
n
on
e
j
ur
i
s
d
i
c
t
i
o
n
th
at
ha
s
co
nt
in
ue
d
th
e
sa
me
r
e
g
i
s
t
r
a
t
i
o
n
p
r
a
c
t
i
c
e
fo
r
m
a
n
y
ye
ar
s.
1
C
a
n
c
e
r
I
n
c
i
d
e
n
c
e
in
Fi
ve
C
o
n
t
i
n
e
n
t
s
,
V
o
T
u
m
e
II
I.
I
n
t
e
r
n
a
t
i
o
n
a
I
A
g
e
n
c
y
f
o
r
R
e
s
e
a
r
c
h
on
C
a
n
c
e
r
(W
HO
),
Ly
on
,
F
r
a
n
c
e
,
19
76
,
pp
.
4
5
-
5
0
.
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 5.2
5.3
Data Utilization
The coding of the data collected can determine the usefulness with which
the information can be compared between registries.
Histology — There was usage of both ICDO and MOTNAC coding schemes for
hist
olog
y.
The
two
codi
ng s
yste
ms
are
so s
imil
ar t
hat
prob
lems
shou
ld n
ot
arise.
Canc
er S
ite
- Th
e ca
ncer
regi
stri
es r
epor
ted
the
use
of S
EER,
ICDO
, IC
DA8
and
ICD
9 c
odi
ng
sch
eme
s.
The
re
are
dif
fer
enc
es
bet
wee
n t
hes
e c
odi
ng
syst
ems
but
they
are
not
suff
icie
ntly
majo
r to
caus
e co
ncer
n.
For
exa
mpl
e,
the
lym
pho
sar
com
as
are
cod
ed
dif
fer
ent
ly
in
ICD
O a
nd
ICD9
, a
nd
sit
es
are
mor
e s
pec
ifi
c i
n I
CD9
as
opp
ose
d t
o I
CDA8
.
Con
ver
sio
n c
ode
tab
les
are
ava
ila
ble
whi
ch
cou
ld
all
evi
ate
som
e o
f t
he
pro
ble
ms
in
dea
lin
g
with these different coding systems.
Sta
e o
f D
ise
ase
- T
he
sta
gin
g o
f d
ise
ase
pos
es
mor
e d
iff
icu
lti
es
in
deal
ing
with
diff
eren
t co
ding
sche
mes.
0f t
he r
egis
trie
s th
at d
o co
de
sta
gin
g
inf
orm
ati
on,
SEE
R,
TMN
and
a c
rud
e
sta
ge
cla
ssi
fic
ati
on
sys
tem
are
bei
ng
use
d.
It
is
unc
ert
ain
whe
the
r s
tag
ing
inf
orm
ati
on
mig
ht
be
use
d
in
fur
the
r
res
ear
ch,
but
the
com
par
abi
lit
y
bet
wee
n
reg
ist
rie
s
cou
ld
onl
y
be
satisfied when they use the same coding scheme.
Res
ide
nce
- T
he
cod
ing
and
spe
cif
ici
ty
of
res
ide
nce
dif
fer
ed
bet
wee
n
the
canc
er r
egis
trie
s.
One
regi
stry
used
the a
ctua
l na
me o
f th
e re
side
nce,
whi
le
the
oth
ers
had
use
d
var
iou
s
for
ms
of
cod
ing
sys
tem
s.
The
Mic
hig
an
Can
cer
Fou
nda
tio
n R
egi
str
y w
as
the
onl
y o
ne
cod
ing
to
the
cen
sus
tra
ct
lev
el.
The
rem
ain
der
use
d
cou
nty
or
dis
tri
ct
cod
es.
It
may
be
pos
sib
le
to
get
exa
ct
res
ide
nce
fro
m t
he
ori
gin
al
rep
ort
s,
but
the
cod
ed
in
fo
rm
at
io
n
on
th
e
re
gi
st
ry
co
mp
ut
er
s
ma
y
not
be
sp
ec
if
ic
en
ou
gh
to
pinpoint cancer risks in small geographic areas.
Th
e
ut
il
iz
at
io
n
of
ca
nc
er
in
fo
rm
at
io
n
wi
th
ea
ch
ju
ri
sd
ic
ti
on
sh
ow
ed
th
at
th
e
re
gi
st
ri
es
we
re
su
pp
ly
in
g
in
fo
rm
at
io
n
fo
r
ma
ny
pu
rp
os
es
.
Th
e
ty
pe
s
of
ca
nc
er
in
fo
rm
at
io
n
di
ss
em
in
at
ed
wer
e:
re
sp
on
se
s
to
re
qu
es
ts
;
an
nua
l
rep
ort
s;
and
rep
ort
s
to
sup
pli
ers
of
inf
orm
ati
on
con
duc
tin
g
res
ear
ch,
pl
an
ni
ng
ca
nc
er
se
rv
ic
es
and
co
nt
ro
l
pr
og
ra
ms
,
etc
.
Other Compatibility Issues
 
Mul
tip
le
pri
mar
ies
- t
he
reg
ist
rie
s
may
dif
fer
in
the
ir
reg
ist
rat
ion
of
mu
lt
ip
le
pr
im
ar
ie
s
oc
cu
rr
in
g
in
the
sa
me
pe
rs
on
.
If
th
e
se
co
nd
pr
im
ar
y
can
cer
is
dif
fer
ent
his
tol
ogi
cal
ly
fro
m t
he
fir
st,
the
reg
ist
rat
ion
of
the
new
pri
mar
y
is
str
aig
htf
orw
ard
.
How
eve
r,
if
the
sec
ond
pri
mar
y
has
the
sam
e c
ell
typ
e a
s t
he
fir
st,
the
reg
ist
rat
ion
pro
ces
s i
s d
iff
icu
lt.
The
se
co
nd
pr
im
ar
y
mi
gh
t
be
a
ge
nu
in
e
ca
nc
er
or
a
me
ta
st
as
is
.
Th
e
re
gi
st
ry
pra
cti
ces
in
thi
s s
itu
ati
on
mig
ht
inv
olv
e t
he
tot
al
rel
ian
ce
upo
n t
he
at
te
nd
in
g
ph
ys
ic
ia
n'
s
ju
dg
em
en
t
or
in
vo
lv
e
a
de
ta
il
ed
re
vi
ew
of
ea
ch
cas
e.
In
gen
era
l,
sec
ond
pri
mar
y
neo
pla
sms
rep
res
ent
les
s
tha
n
5 p
erc
ent
of
the
tot
al
ca
se
s
re
gi
st
er
ed
.
Eve
n
th
ou
gh
the
nu
mb
er
is
sm
al
l,
the
practices between registries should be considered.
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5.4
5.5
Reportable cases - cancer registries may differ in their registration of
cases.
The registry may include or exclude in situ carcinoma of certain
sites and other benign conditions. Consistency can be achieved across the
registries by specifically stipulating the cancers of interest.
A number
of the registries do not register skin (non melanoma) cancers.
Po ulation covera e - cases of cancer may be missed because certain
institutions (e.g. Veteran's Administration Hospitals) are not covered in
the registration process. The different sources of information used by
the registries (hospital records, pathology reports, death certificates,
physician reports, etc.) also influence the coverage of cancer
registration. The use of several sources will increase overlap of
information on many cancer cases, which: a) assists in the confirmation
of the cancer and patient information; and b) may identify faults in the
registration process (e.g. identify a case from a pathology report when
the hospital record was overlooked).
 
Dates of diagnosis - the date of diagnosis depends on what information is
available to the registry: date of first symptom; date of biopsy; or date
of first treatment. It is possible for these dates to differ. These
differences would be minimal and would not cause major problems when
comparing different registries.
Future Directions
The registries briefly outlined their future directions (details in
Appendix F). Various developments were described: increasing and
improving information dissemination; enlarging the registry computer
facilities; placing a greater emphasis on quality control; and improving
the cancer registry system of registration and coding.
Discussion
Future research studies, which may utilize the cancer registries within
the Great Lakes Basin, will need to make allowances for the different
types of cancer registration systems, the quality and completeness of the
data in the registry and the utility of using data in different coding
systems.
It appears that the cancer registries within the Great Lakes Basin are in
different stages of evolution. Those registries which have more years of
experience could provide readily available cancer incidence information
for research purposes. Those registries which are younger could only
provide recent or current cases. There is not sufficient coverage in
years or geography to consider any large scale analysis of cancer
incidence within the Great Lakes region. However, several of the longer
standing registries could begin analysing cancer incidence data within
their own jurisdictions.
l3

6. Future Developments
The workshop provided the stimulus for the cancer registry representatives
to exchange numerous ideas and to consider the health consequences of toxic
chemicals in the Great Lakes Basin. The discussion allowed the workshop
participants an insight as to how the cancer registry data may be utilized for
further research. A brief sunmary is made of several of the issues discussed.
6.1 Use of Registry Data
 
If research were to use cancer registry data, it was strongly felt that
support was needed for both the newer and older cancer registries. Such
support will assist the newer registries in their development and provide
added coverage to the very large population residing in the Great Lakes
Basin Area. Continued support would be desirable for the older
registries, in order to pursue the more refined analyses of identifying
cancer hazards in the Great Lakes region and to develop a means whereby
specific residence could be evaluated (e.g. this could involve
considerable effort and resources to refine residence information from
county to city level). In addition, the opportunity presents itself for
the registries to exchange cancer patient information on residents
identified in other jurisdictions.
6.2 Analysis of Cancer Data
Several cancer registries could begin analysis of cancer incidence data
within their own jurisdictions. These analyses could evaluate if excesses
of cancer incidence are related to specific geographic areas within the
Great Lakes Basin.
Because there are very few registries with over 10 years of incidence
data, it may be beneficial to evaluate cancer mortality patterns within
the Great Lakes Basin. Cancer death information is readily available by
residence, age, sex and site. The analysis of this information since 1950
in concert with the appropriate population census information, would be a
useful tool to identify specific regions with particular cancer risks. It
is conceivable that the analysis of the existing mortality data could be
carried out within a short period of time.
6.3 Extent of Contamination and Health Effects
Before any epidemiological research study could be planned or conducted,
it was felt that a great deal of information was lacking, specifically the
extent of toxic chemical contamination within the Great Lakes Basin and
the presumed health effects as a result of such exposure. If cancer
research were to be conducted utilizing cancer registry data, information
would be needed in order to know more about what contaminants exist, where
the contaminants are, what concentrations exist, what is the level of
human exposure and what human health effects are anticipated. It was felt
that this information should be collected first in order to develop
research hypotheses which have a reasonable chance of being tested.
Detailed information on potable water characteristics in the Great Lakes
Basin would be a useful comparison when the cancer mortality analysis is
completed.
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 6.4 Focus on Non-Cancer Outcomes
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po
su
re
)
an
d
ma
y
no
t
be
th
e
on
ly
im
po
rt
an
t
ou
tc
om
e
fr
om
to
xi
c
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c
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d
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at
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p
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c
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 APPENDIX A
A
P
P
R
O
A
C
H
T
O
T
H
E
W
O
R
K
S
H
O
P
—
A
G
E
N
D
A
,
P
A
R
T
I
C
I
P
A
N
T
S
A
N
D
W
O
R
K
G
R
O
U
P
S
A. Approach to the Workshop
 
This workshop was sponsored by the IJC Committee on the Assessment of
Human Health Effects of Great Lakes Water Quality on behalf of the Great Lakes
Water Quality Board and the Great Lakes Science Advisory Board and was
considered to be an initial step in assisting in the development of compatible
cancer registries in the Great Lakes Basin. The information thus provided
will
be u
tili
zed
by t
he I
nter
nati
onal
Join
t Co
mmis
sion
in i
ts a
dvis
ory
role
to
the Governments of Canada and the United States.
Unde
r th
e te
rms
of t
he 1
978
Grea
t La
kes
Wate
r Qu
alit
y Ag
reem
ent
betw
een
Cana
da a
nd t
he U
nite
d St
ates
, t
he e
mpha
sis
on t
he c
ontr
ol o
f to
xic
subs
tanc
es
impl
ies
the
esta
blis
hmen
t of
an e
arly
warn
ing
syst
em i
n wh
ich
epid
emio
logy
(i.e. the monitoring of human health) would play a significant role.
Com
pat
ibl
e c
anc
er
reg
ist
rie
s f
orm
an
int
egr
al
part
of
any
pro
pos
ed
epid
emio
logi
cal
stud
y.
Such
huma
n he
ath-
rela
ted
appr
oach
es a
re o
f va
lue
in
ass
ess
ing
the
ult
ima
te
eff
ect
ive
nes
s o
f p
oll
uti
on
con
tro
l m
eas
ure
s.
Three major objectives were identified for the workshop as:
0 cancer registry characteristics;
data utilization for research; and
0 future developments.
A q
ues
tio
nna
ire
was
des
ign
ed
by
Dr.
Rob
ert
F.
Spe
ngl
er
to
cov
er
the
se
thr
ee
obj
ect
ive
s
in
rel
ati
on
to
eac
h G
rea
t
Lak
es
jur
isd
ict
ion
.
Cop
ies
of
the
que
sti
onn
air
e w
ere
cir
cul
ate
d t
o t
he
wor
ksh
op
inv
ite
es
req
ues
tin
g c
omp
let
ion
of
and
ret
urn
to
the
wor
ksh
op
sec
ret
ary
pri
or
to
the
wor
ksh
op.
Com
ple
ted
survey forms can be found in Appendix F.
Wor
ksh
op
par
tic
ipa
nts
wer
e
rep
res
ent
ati
ves
of
eac
h
of
the
eig
ht
Gre
at
Lak
es
sta
tes
and
the
Pro
vin
ce
of
Ont
ari
o,
res
pon
sib
le
for
cur
ren
t o
r p
lan
ned
can
cer
reg
ist
rie
s
and
rep
res
ent
ati
ves
of
fed
era
l
gov
ern
men
t
age
nci
es
fro
m e
ach
cou
ntr
y e
nga
ged
in
can
cer
-re
lat
ed
pro
gra
ms.
Res
our
ce
inv
ite
es,
Com
mit
tee
re
pr
es
en
ta
ti
ve
s
and
IJC
ob
se
rv
er
s
co
mp
ri
se
d
the
re
ma
in
de
r
of
th
e
ni
ne
te
en
workshop attendees.
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 B. Agenda
AGENDA
WOR
KSH
OP
ON
THE
COM
PAT
IBI
LIT
Y O
F G
REA
T L
AKE
S B
ASI
N C
ANC
ER
REG
IST
RIE
S
9:3OA.M., MARCH 19-20, 1981
CON
FER
ENC
E R
OOM
,
INT
ERN
ATI
ONA
L J
OIN
T C
OMM
ISS
ION
REG
ION
AL
OFF
ICE
100 OUELLETTE AVENUE, 12TH FLOOR, WINDSOR, ONTARIO
Sponsored by
The
IJC
Com
mit
tee
on
the
Ass
ess
men
t o
f H
uma
n H
eal
th
Eff
ect
s
of Great Lakes Water Quality
on behalf of the
Great Lakes Water Quality Board
and the
Great Lakes Science Advisory Board
Wor
ksh
op
Cha
irm
an:
Dr.
Rob
ert
F.
Spe
ngl
er,
Th
e
On
ta
ri
o
Ca
nc
er
Tr
ea
tm
en
t
an
d
Re
se
ar
ch
Fo
un
da
ti
on
,
To
ro
nt
o
He
al
th
Co
mm
it
te
e
Ch
ai
rm
an
:
Mr
.
J.
R.
Hi
ck
ma
n,
He
al
th
&
We
lf
ar
e
Ca
na
da
,
Ot
ta
wa
(D
r.
G.
C.
Be
ck
in
g,
Ac
ti
ng
Ch
ai
rm
an
)
Wo
rk
sh
op
Se
cr
et
ar
y:
Dr
.
An
dr
ew
E.
P.
Wa
ts
on
,
IJ
C
Re
gi
on
al
Of
fi
ce
,
Wi
nd
so
r
THURSDAY, March 19, 1981
 
9:OOA.M. REGISTRATION
9:3OA.M. WELCOME AND INTRODUCTIONS
9:
4O
A.
M.
FI
RS
T
PL
EN
AR
Y
SE
SS
IO
N,
PA
RT
I.
An
Ov
er
vi
ew
of
th
e
Ac
ti
vi
ti
es
of
th
e
IJ
C
Co
mm
it
te
e
on
th
e
As
se
ss
me
nt
of
Hu
ma
n
He
al
th
Ef
fe
ct
s
of
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
-
Dr
.
G.
C.
Be
ck
in
g,
He
al
th
&
We
lf
ar
e
Ca
na
da
,
Ottawa
10
:1
5A
.M
.
-
C
0
F
F
E
E
-
10
:3
OA
.M
.
PA
RT
II
.
Wa
te
r
Co
nt
am
in
at
io
n
by
To
xi
c
Ch
em
ic
al
s:
A
Ch
al
le
ng
e
to
Ca
nc
er
Re
gi
st
ri
es
in
As
se
ss
in
g
Po
pu
la
ti
on
Ri
sk
s
-
Dr
.
R.
F.
Sp
en
gl
er
,
Th
e
On
ta
ri
o
Ca
nc
er
Tr
ea
tm
en
t
an
d
Re
se
ar
ch
Fo
un
da
ti
on
,
To
ro
nt
o
PA
RT
II
I.
Ca
nc
er
Mo
rt
al
it
y
an
d
Dr
in
ki
ng
Wa
te
r
in
Se
le
ct
ed
Ca
na
di
an
Mu
ni
ci
pa
li
ti
es
-
Dr
.
D.
Wi
gl
e,
gt
51
.,
He
al
th
an
d
We
lf
ar
e
Ca
na
da
,
Ottawa.
PA
RT
IV
.
Co
lo
n
Ca
nc
er
in
Wa
te
rt
ow
n,
Ne
w
Yo
rk
-
Dr
.
W.
S.
Bu
rn
et
t,
Ne
w
Yo
rk
St
at
e
De
pa
rt
me
nt
of
He
al
th
,
Al
ba
ny
11
:3
OA
.M
.
PA
RT
V.
Th
e
Fo
rm
at
io
n
of
Wo
rk
sh
op
Wo
rk
Gr
ou
ps
to
ad
dr
es
s
th
e
f
o
l
l
o
wi
n
g
th
re
e
o
bj
e
c
ti
ve
s
an
d
th
e
se
le
ct
io
n
of
Wo
rk
G
r
o
up
Ch
ai
rm
en
and Rapporteurs
1.
Ca
nc
er
Re
gi
st
ry
Ch
ar
ac
te
ri
st
ic
s
2.
Da
ta
Ut
il
iz
at
io
n
fo
r
Re
se
ar
ch
3. Future Developments
12
:O
OP
.M
.
-
L
U
N
C
H
-
19
 Agenda (cont'd)
l:3
OP.
M.
WOR
KSH
OP
WOR
K G
ROU
PS
CON
VEN
ED
3:0
0P.
M.
- C
O
F F
E E
—
5:3
0P.
M.
COL
LEC
T W
ORK
ING
NOT
ES
FOR
TYP
ING
;
BRE
AK
FOR
DIN
NER
- O
PTI
ONA
L
EVE
NIN
G
SES
SIO
NS
FOR
WOR
K
GRO
UPS
-
FRIDAY, March 20, 1981
8:0
0A.
M.
REG
ION
AL
OFF
ICE
STA
FF
-
TYP
ING
,
COP
YIN
G
AND
DIS
TRI
BUT
ION
OF
MATERIALS
9:OOA.M. SECOND PLENARY SESSION*
PAR
T
I.
Rep
ort
of
Wor
k
Gro
up
on
Can
cer
Reg
ist
ry
Cha
rac
ter
ist
ics
9:
3O
A.
M.
PA
RT
II.
Re
po
rt
of
Wo
rk
Gr
ou
p
on
Da
ta
Ut
iT
iz
at
io
n
fo
r
Re
se
ar
ch
lO:
OOA
.M.
PAR
T I
II.
Rep
ort
of
Wor
k G
rou
p o
n F
utu
re
Dev
eTo
pme
nts
10
:3
OA
.M
.
-
C
O
F
F
E
E -
10
:4
5A
.M
.
PA
RT
IV.
Ge
ne
ra
]
Di
sc
us
si
on
of
Wo
rk
Gr
ou
p
Re
po
rt
s
12:
00P
.M.
- L
U N
C
H —
1:
30
P.
M.
TH
IR
D
PL
EN
AR
Y
SE
SS
IO
N,
PA
RT
I.
Dr
af
t
of
Wo
rk
sh
op
Re
co
mm
en
da
ti
on
s
an
d
of
Wo
rk
sh
op
Pr
oc
ee
di
ng
s
- Discussion
2:
30
P.
M.
PA
RT
II
.
Su
mn
ar
y
Re
ma
rk
s
by
Wo
rk
sh
op
Ch
ai
rm
an
3:
00
P.
M.
AD
JO
UR
NM
EN
T
*
N.
B.
Ti
me
s
sh
ow
n
fo
r
Pa
rt
s
I
-
II
I
in
cT
ud
e
5
mi
nu
te
s
ea
ch
fo
r
qu
es
ti
on
cIarification by the Chairman
20
 C. Participants
WOR
KSH
OP
ON
THE
COM
PAT
IBI
LIT
Y O
F G
REA
T L
AKE
S B
ASI
N C
ANC
ER
REG
IST
RIE
S
Sponsored by
Gre
at
Lak
es
Sci
enc
e
Adv
iso
ry
Boa
rd
and
the
Gre
at
Lak
es
Wat
er
Qua
lit
y
Boa
rd
Co
mm
it
te
e
on
the
As
se
ss
me
nt
of
Hu
ma
n
He
al
th
Ef
fe
ct
s
of Great Lakes Water Quality
Dr. Robert F. Spengler (Workshop Chairman)
Division of Epidemiology and Statistics
The Ontario Cancer Treatment and
Research Foundation
7 Overlea Boulevard
Toronto, Ontario M4H 1A8
Dr. Henry Anderson
Director
Environmental Epidemiology
Wisconsin Department of Health
1 West Wilson Street
Madison, Wisconsin 53701
Dr. W.S. Burnett
Assistant Director
Bureau of Cancer Control
St
at
e
of
Ne
w
Yo
rk
De
pa
rt
me
nt
of
He
al
th
Office of Public Health
To
we
r
Bu
il
di
ng
,
Em
pi
re
St
at
e
Pl
az
a
Albany, New York 12237
Mr. Robert Indian
Division of Epidemiology
Ohio Department of Health
P.0. Box 118
Columbus, Ohio 43216
Dr. John Isbister
Disease Control Officer
State of Michigan
De
pa
rt
me
nt
of
Pu
bl
ic
He
al
th
Lansing, Michigan 30035
Dr. Dwight T. Janerich, DDS
Director
Bureau of Cancer Control
St
at
e
of
Ne
w
Yo
rk
De
pa
rt
me
nt
of
He
al
th
Office of Public Health
To
we
r
Bu
il
di
ng
,
Em
pi
re
St
at
e
Pl
az
a
Albany, New York 12237
21
Dr. Katherine Marconi
Di
vi
si
on
of
Ch
ro
ni
c
Di
se
as
e
Co
nt
ro
l
Pe
nn
sy
lv
an
ia
St
at
e
De
pa
rt
me
nt
of
He
al
th
P.O. Box 90
Ha
rr
is
bu
rg
,
Pe
nn
sy
lv
an
ia
17
12
0
Dr. Earl F. Pollock
Na
ti
on
al
Ca
nc
er
In
st
it
ut
e
La
nd
ow
Bu
il
di
ng
,
Ro
om
5-
C-
O3
7910 Woodmont Avenue
Be
th
es
da
,
Ma
ry
la
nd
20
20
5
Dr. Leonard Schuman
D
i
r
e
c
t
o
r
of
E
p
i
d
e
m
i
o
l
o
g
y
Sc
ho
ol
of
Pu
bl
ic
He
al
th
13
60
Ma
yo
Me
mo
ri
al
Bu
il
di
ng
U
n
i
ve
r
s
i
t
y
of
M
i
n
n
e
s
o
t
a
Mi
nn
ea
po
li
s,
Mi
nn
es
ot
a
55
45
5
Dr. James M. Shuler
Of
fi
ce
of
Ch
em
ic
al
Ri
sk
In
di
an
a
St
at
e
Bo
ar
d
of
He
al
th
13
30
W.
Mi
ch
ig
an
St
re
et
R
o
o
m
A
-
4
1
2
,
P.
O.
B
o
x
1
9
6
4
I
n
d
i
a
n
a
p
o
l
i
s
,
I
n
d
i
a
n
a
4
6
2
0
6
Mr. John Silins
Ch
ie
f,
Vi
ta
l
St
at
is
ti
cs
&
Di
se
as
e
Re
gi
st
ri
es
Se
ct
io
n
Statistics Canada
R.H. Coats Building
Ho
ll
an
d
&
Sc
ot
t
St
re
et
s
Tunney's Pasture
O
t
t
a
w
a
,
O
n
t
a
r
i
o
K
1
A
0
T
6
Dr. Marie Swanson
Director
M
i
c
h
i
g
a
n
Ca
nc
er
Fo
un
da
ti
on
110 East Warren
D
e
t
r
o
i
t
,
M
i
c
h
i
g
a
n
4
8
2
0
1
 
  
Participants (cont'd)
Dr. Andrew E.P. Watson (Workshop Secretary)
Scientist
Internationai Joint Commission
Great Lakes Regionai Office
100 Oueiiette Avenue, 8th Fioor
Windsor, Ontario N9A 6T3
Dr. Donaid Wigie
Chief
Non Comnunicabie Disease
Laboratory Center for Disease Controi
LC
DC
Bu
ii
di
ng
,
Tu
nn
ey
's
Pa
st
ur
e
Hoiiand Avenue
Ottawa, Ontario K1A 0L2
Resource Person
Dr. Haroid E.B. Humphrey
Environmentai Epidemioiogist
State of Michigan
Department of Pubiic Heaith
3500 N. Logan Street
Lansing, Michigan 48914
Committee Representation
Dr. George C. Becking, Chief
(Acting Committee Chairman)
Environmentai Toxicoiogy Division
De
pa
rt
me
nt
of
Na
ti
on
ai
He
ai
th
&
We
if
ar
e
Environmentai Heaith Center
Room 118
Ottawa, Ontario K1A 0L2
22
Observers
Dr. Peter Boyie
West of Scotiand Cancer Group
Glasgow, Scotiand
Dr. Joe] Fisher
Environmental Adviser
Internationai Joint Commission
1717 H Street N.w.
Washington, D.C. 20440
Dr. Joan C. McEwan
Chief
Heaith Studies Services
Sp
ec
ia
i
St
ud
ie
s
&
Se
rv
ic
es
Br
an
ch
Ontario Ministry of Labor
400 University Avenue
8th Fioor
Toronto, Ontario M7A 1T7
D.
Work Groups and Tasks
 
1.
CANCER REGISTRY CHARACTERISTICS
Participants:
Tasks:
Dr
.
N.
S.
Bu
rn
et
t
(N
Y)
,
Dr
.
H.
E.
B.
Hu
mp
hr
ey
(M
I)
,
Dr
.
J.
Is
bi
st
er
(MI
,
*D
r.
K.
Ma
rc
on
i
(P
A)
,
an
d
Dr. J.M. ShuTer (IN
Review surveyquestions 1 to 2.1
Prepare comparison tabTes
Compare quaTity controT measures
Draft minimum data set
Propose data deveTopments
DA
TA
UT
IL
IZ
AT
IO
N
FO
R
RE
SE
AR
CH
Participants:
Tasks:
Dr
.
H.
An
de
rs
on
(W
I)
,
Dr
.
P.
Bo
yT
e
(O
bs
er
ve
r)
,
Dr
.
D.
T.
Ja
ne
ri
ch
(N
Y)
,
*D
r.
E.
F.
Po
TT
oc
k
(N
CI
),
Mr
.
J.
Si
TT
in
s
(N
CI
RS
)
an
d
Dr
.
M.
Sw
an
so
n
(M
I)
Re
vi
ew
su
rv
ey
qu
es
ti
on
s
2
to
2.
8
Assess data usefuiness
As
se
ss
qu
aT
it
y
an
d
co
mp
Te
te
ne
ss
Assess TeveT of residence
De
te
rm
in
e
cu
rr
en
t
re
gi
st
ry
us
es
Re
vi
ew
re
gi
st
ry
di
re
ct
io
ns
Ad
dr
es
s
is
su
es
of
co
nf
id
en
ti
ai
it
y
an
d
ac
ce
ss
FUTURE DEVELOPMENTS
Participants:
Tasks:
Mr
.
R.
In
di
an
(0
H)
,
Dr
.
J.
C.
Mc
Ew
an
(O
bs
er
ve
r)
,
Dr
.
L.
Sc
hu
ma
n
(M
N)
,
*D
r.
R.
F.
Sp
en
gi
er
(O
NT
),
an
d
Dr
.
D.
Wi
gi
e
(L
CD
C)
Re
vi
ew
su
rv
ey
qu
es
ti
on
3
to
3.
3
I
n
v
e
s
t
i
g
a
t
e
c
a
s
e
e
x
c
h
a
n
g
e
b
e
t
w
e
e
n
j
u
r
i
s
d
i
c
t
i
o
n
s
Pr
op
os
e
po
te
nt
ia
i
st
ud
ie
s
ExpTore data sources
In
ve
st
ig
at
e
no
n—
ca
nc
er
ou
tc
om
es
R
e
v
i
e
w
c
u
r
r
e
n
t
h
e
a
i
t
h
s
t
u
d
i
e
s
in
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
De
te
rm
in
e
re
se
ar
ch
pr
io
ri
ti
es
*
D
e
n
o
t
e
s
C
h
a
i
r
m
a
n
o
f
T
a
s
k
G
r
o
u
p
s
23
 

 APPENDIX B
"A
CT
IV
IT
IE
S
OF
TH
E
IJ
C
CO
MM
IT
TE
E
ON
TH
E
AS
SE
SS
ME
NT
OF
HU
MA
N
HE
AL
TH
EF
FE
CT
S
OF
GR
EA
T
LA
KE
S
WA
TE
R
QU
AL
IT
Y
-
AN
OV
ER
VI
EW
",
BY
DR
.
G.
C.
BE
CK
IN
G,
HE
AL
TH
AN
D
WE
LF
AR
E
CA
NA
DA
25
.
1
“
.
4
3
 
  
 A
C
T
I
V
I
T
I
E
S
O
F
T
H
E
I
J
C
C
O
M
M
I
T
T
E
E
O
N
T
H
E
A
S
S
E
S
S
M
E
N
T
O
F
H
U
M
A
N
H
E
A
L
T
H
E
F
F
E
C
T
S
O
F
G
R
E
A
T
L
A
K
E
S
W
A
T
E
R
Q
U
A
L
I
T
Y
-
A
N
O
V
E
R
V
I
E
W
T
h
e
G
o
v
e
r
n
m
e
n
t
s
o
f
C
a
n
a
d
a
a
n
d
t
h
e
U
n
i
t
e
d
S
t
a
t
e
s
o
f
A
m
e
r
i
c
a
r
e
a
f
f
i
r
m
e
d
t
h
e
i
r
d
e
t
e
r
m
i
n
a
t
i
o
n
t
o
r
e
s
t
o
r
e
a
n
d
e
n
h
a
n
c
e
w
a
t
e
r
q
u
a
l
i
t
y
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
b
y
s
i
g
n
i
n
g
t
h
e
1
9
7
8
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
-
a
n
e
x
t
e
n
s
i
o
n
a
n
d
e
x
p
a
n
s
i
o
n
o
f
t
h
e
1
9
7
2
A
g
r
e
e
m
e
n
t
.
U
n
d
e
r
t
h
e
a
r
t
i
c
l
e
s
o
f
t
h
e
B
o
u
n
d
a
r
y
W
a
t
e
r
s
T
r
e
a
t
y
,
t
h
e
I
n
t
e
r
n
a
t
i
o
n
a
l
J
o
i
n
t
C
o
m
m
i
s
s
i
o
n
(
I
J
C
)
w
a
s
a
s
s
i
g
n
e
d
b
y
t
h
e
G
o
v
e
r
n
m
e
n
t
s
s
p
e
c
i
a
l
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
a
n
d
f
u
n
c
t
i
o
n
s
t
o
a
s
s
i
s
t
i
n
t
h
e
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
f
t
h
e
s
e
A
g
r
e
e
m
e
n
t
s
.
A
s
s
t
a
t
e
d
i
n
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
,
t
w
o
B
o
a
r
d
s
w
e
r
e
f
o
r
m
e
d
t
o
a
c
t
a
s
a
d
v
i
s
o
r
s
t
o
t
h
e
I
J
C
—
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
(
W
Q
B
)
a
n
d
t
h
e
S
c
i
e
n
c
e
A
d
v
i
s
o
r
y
B
o
a
r
d
(
S
A
B
)
.
T
h
e
I
J
C
r
e
c
o
g
n
i
z
e
d
t
h
e
s
e
r
i
o
u
s
p
r
o
b
l
e
m
o
f
t
o
x
i
c
c
h
e
m
i
c
a
l
s
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
a
n
d
i
n
t
h
e
i
r
1
9
7
8
r
e
p
o
r
t
u
r
g
e
d
b
o
t
h
G
o
v
e
r
n
m
e
n
t
s
t
o
f
u
l
l
y
a
s
s
e
s
s
t
h
e
e
f
f
e
c
t
s
o
f
s
u
c
h
c
o
n
t
a
m
i
n
a
n
t
s
o
n
h
u
m
a
n
h
e
a
l
t
h
a
n
d
t
h
e
e
n
v
i
r
o
n
m
e
n
t
.
A
s
a
r
e
s
u
l
t
o
f
t
h
i
s
c
o
n
c
e
r
n
o
v
e
r
t
h
e
p
o
t
e
n
t
i
a
l
h
u
m
a
n
h
e
a
l
t
h
h
a
z
a
r
d
s
f
r
o
m
t
o
x
i
c
c
h
e
m
i
c
a
l
s
a
n
d
o
t
h
e
r
w
a
t
e
r
q
u
a
l
i
t
y
p
a
r
a
m
e
t
e
r
s
,
t
h
e
W
Q
B
a
n
d
S
A
B
e
s
t
a
b
l
i
s
h
e
d
i
n
1
9
7
8
a
s
p
e
c
i
a
l
C
o
m
m
i
t
t
e
e
o
n
t
h
e
A
s
s
e
s
s
m
e
n
t
o
f
H
u
m
a
n
H
e
a
l
t
h
E
f
f
e
c
t
s
o
f
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
.
T
h
i
s
C
o
m
m
i
t
t
e
e
w
o
u
l
d
r
e
p
o
r
t
j
o
i
n
t
l
y
t
o
b
o
t
h
B
o
a
r
d
s
a
n
d
h
a
v
e
t
h
e
f
o
l
l
o
w
i
n
g
t
e
r
m
s
o
f
r
e
f
e
r
e
n
c
e
.
1
.
A
s
s
e
s
s
t
h
e
r
i
s
k
t
o
h
e
a
l
t
h
p
o
s
e
d
b
y
c
o
n
t
a
m
i
n
a
n
t
s
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
Ecosystem.
2
.
R
e
v
i
e
w
a
c
t
i
o
n
l
e
v
e
l
s
a
n
d
g
u
i
d
e
l
i
n
e
s
f
o
r
s
e
l
e
c
t
e
d
s
u
b
s
t
a
n
c
e
s
.
3
.
P
r
o
v
i
d
e
t
o
t
h
e
I
J
C
t
h
r
o
u
g
h
i
t
s
B
o
a
r
d
s
,
i
n
t
e
r
p
r
e
t
a
t
i
o
n
a
n
d
c
o
n
s
u
l
t
a
t
i
o
n
o
n
h
e
a
l
t
h
m
a
t
t
e
r
s
.
4
.
M
a
i
n
t
a
i
n
a
w
a
r
e
n
e
s
s
o
f
c
u
r
r
e
n
t
a
d
v
a
n
c
e
s
a
n
d
k
n
o
w
l
e
d
g
e
a
s
t
h
e
y
r
e
l
a
t
e
t
o
h
u
m
a
n
h
e
a
l
t
h
a
s
p
e
c
t
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
e
c
o
s
y
s
t
e
m
.
S
i
n
c
e
i
t
s
f
o
r
m
a
t
i
o
n
t
h
e
H
e
a
l
t
h
E
f
f
e
c
t
s
C
o
m
m
i
t
t
e
e
h
a
s
e
x
a
m
i
n
e
d
t
h
e
a
r
e
a
s
o
f
c
o
n
c
e
r
n
l
i
s
t
e
d
b
e
l
o
w
a
n
d
p
r
e
s
e
n
t
e
d
i
t
s
f
i
n
d
i
n
g
s
a
n
d
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
t
o
t
h
e
N
O
E
a
n
d
S
A
B
i
n
r
e
p
o
r
t
s
d
a
t
e
d
J
u
l
y
1
9
7
9
a
n
d
N
o
v
e
m
b
e
r
1
9
8
0
.
M
e
c
h
a
n
i
s
m
o
f
h
e
a
l
t
h
h
a
z
a
r
d
e
v
a
l
u
a
t
i
o
n
.
E
s
t
i
m
a
t
i
o
n
o
f
h
u
m
a
n
e
x
p
o
s
u
r
e
f
r
o
m
e
n
v
i
r
o
n
m
e
n
t
a
l
d
a
t
a
.
E
v
a
l
u
a
t
i
o
n
o
f
c
h
e
m
i
c
a
l
t
o
x
i
c
i
t
y
.
I
n
t
e
r
a
c
t
i
o
n
s
i
n
t
o
x
i
c
o
l
o
g
y
.
S
o
u
r
c
e
s
a
n
d
s
i
g
n
i
f
i
c
a
n
c
e
o
f
v
i
r
u
s
e
s
i
n
t
h
e
w
a
t
e
r
e
n
v
i
r
o
n
m
e
n
t
.
H
e
a
l
t
h
h
a
z
a
r
d
r
a
n
k
i
n
g
o
f
c
h
e
m
i
c
a
l
s
i
d
e
n
t
i
f
i
e
d
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
.
C
a
n
c
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b
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p
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i
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c
e
d
u
r
e
s
f
o
r
a
n
d
c
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r
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a
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e
m
i
c
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e
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o
u
s
l
y
i
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e
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i
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i
e
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(
n
o
t
n
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c
e
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i
l
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q
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c
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G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
R
e
p
o
r
t
-
A
p
p
e
n
d
i
x
E
,
1
9
7
8
)
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S
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c
h
a
n
a
c
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o
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l
a
v
a
i
l
a
b
l
e
d
a
t
a
o
n
t
o
x
i
c
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e
t
o
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p
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r
t
i
c
u
l
a
r
c
h
e
m
i
c
a
l
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in order to arrive at an acceptable hazard evaluation. As of November 1980,
exposure data on most chemicals listed in Appendix E were not available. For
that reason only toxicological evaluations were carried out. In summary, of
the 381 chemicals listed in Appendix E, there were insufficient toxicity data
on 292 and only acute toxicity data on another 18 chemicals. 0f the remaining
71 chemicals, 33 are known to cause chronic effects in man (mostly from
exposure to high levels in the workplace) and 38 are known to cause chronic
adverse effects in experimental animals.
Having completed an initial evaluation of toxicities we are faced with the
onerous task of obtaining exposure data. In all probability we will beforced
to u
se s
uch
surr
ogat
es o
f ex
posu
re a
s pr
oduc
tion
and/
or u
se f
igur
es,
lead
ing
to much less credible hazard evaluations. This is presently an ongoing
activity.
Once
the
Comm
itte
e ha
s id
enti
fied
the
most
haza
rdou
s Ap
pend
ix
E ch
emic
als,
I am
sure
the
Publ
ic a
nd/o
r go
vern
ment
s wi
ll b
e as
king
whet
her
heal
th e
ffec
ts
have already occurred. For instance, has exposure to one or more of these
hazardous compounds led to an increased incidence of cancer? Early in 1980
the Committee investigated the types of cancer registries in Ontario and New
York
, i
n or
der
to a
scer
tain
the
avai
labi
lity
of t
he h
ealt
h da
ta r
equi
red
to
answer this question. It became evident that the Committee required the
ass
ist
anc
e o
f e
xpe
rts
in
the
are
a o
f c
anc
er
reg
ist
rie
s a
nd
epi
dem
iol
ogy
if
it
were
to p
rovi
de m
eani
ngfu
l a
dvic
e to
the
IJC.
Such
a co
nclu
sion
led
dire
ctly
to the convening of this Workshop.
The
Comm
itte
e wi
ll c
onti
nue
to a
ddre
ss t
he p
robl
ems
asso
ciat
ed w
ith
the
desi
gn o
f ep
idem
iolo
gica
l s
tudi
es
and
the
data
need
s fo
r su
ch i
nves
tiga
tion
s.
Also
, i
nter
acti
ons
in t
oxic
olog
y, e
ffec
ts o
f to
xic
chem
ical
s on
high
risk
populations, the effects of environmental contaminants on behaviour and the
immune system and the adequacy of present action levels and guidelines will be
addressed.
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e
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Methodological Problems
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i
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c
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b
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c
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c
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e
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i
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c
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c
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b
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p
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TABLE 1
 
SELECTED HEALTH OUTCOMES
T0 ASSESS WATER CONTAMINANTS
Contaminant
mercury (1,2)
cadmiun (1)
PCB (1)
nitrate (1-3)
Tead (4-6)
suiphate, magnesium (2)
arsenic (2)
sodium (2)
excessive fiuoride (1)
Heaith Outcome
Minamata disease
Fanconi's syndrome
chioracne, gnaii newborns
methemogiobinemia
chiid deveiopnent, mentai
retardation, chronic
nephropathy
ga
st
ro
-i
nt
es
ti
na
i
ir
ri
ta
ti
on
ischaemic disease of the
extremities
hypernatraemia
skeTetaT changes, biackening,
disfigurement of teeth
Note ( ) indicates bibiiographic reference number, see page 38.
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TABLE 2
CA
NC
ER
S
AS
SO
CI
AT
ED
WI
TH
WA
TE
R
CO
NT
AM
IN
AN
TS
*
Contaminant
nickei (7)
arsenic (7)
beryiiium (7)
c
h
r
y
s
o
t
i
i
e
a
s
b
e
s
t
o
s
(8
)
T
H
M
(
t
r
i
h
a
i
o
n
e
t
h
a
n
e
s
)
(
9
—
1
1
)
c
h
i
o
r
o
f
o
r
m
(
1
1
,
1
2
)
c
h
i
o
r
i
n
a
t
e
d
w
a
t
e
r
(
1
1
,
1
3
)
O
h
i
o
s
u
r
f
a
c
e
w
a
t
e
r
(
1
1
,
1
4
)
M
i
s
s
i
s
s
i
p
p
i
R
i
v
e
r
(
1
1
)
Cancer Site
mouth, intestine
e
m
,
1
a
m
w
,
m
ﬁ
1
M
d
1eukemia
b
r
e
a
s
t
,
u
t
e
r
u
s
,
b
o
n
e
ga
11
b
i
a
d
d
e
r
,
p
a
n
c
r
e
a
s
,
1ung
b
r
a
i
n
,
p
a
n
c
r
e
a
s
,
b
i
a
d
d
e
r
,
rectun
p
a
n
c
r
e
a
s
,
1
i
v
e
r
,
b
i
a
d
d
e
r
,
i
n
t
e
s
t
i
n
e
,
r
e
c
t
u
n
,
a
1
1
cancers
e
s
o
p
h
a
g
u
s
,
1
i
v
e
r
,
1
a
r
g
e
i
n
t
e
s
t
i
n
e
,
r
e
c
t
u
n
,
b
i
a
d
d
e
r
,
kidney
e
s
o
p
h
a
g
u
s
,
1
a
r
y
n
x
,
1
u
n
g
,
G
.
I
.
t
r
a
c
t
,
u
r
i
n
a
r
y
t
r
a
c
t
,
l
y
n
p
h
o
s
a
r
c
o
n
a
,
r
e
t
i
c
u
i
o
s
a
r
c
a
n
a
,
a11 cancers
1
i
v
e
r
,
G
.
I
.
t
r
a
c
t
,
u
r
i
n
a
r
y
t
r
a
c
t
,
a
1
1
c
a
n
c
e
r
s
*
S
e
i
e
c
t
e
d
s
t
u
d
i
e
s
h
a
v
e
i
d
e
n
t
i
f
i
e
d
a
c
o
r
r
e
i
a
t
i
o
n
w
i
t
h
c
a
n
c
e
r
;
h
o
w
e
v
e
r
,
a
c
a
u
s
a
]
r
e
i
a
t
i
o
n
s
h
i
p
h
a
s
n
o
t
b
e
e
n
p
r
o
v
e
n
.
N
o
t
e
(
)
i
n
d
i
c
a
t
e
s
b
i
b
i
i
o
g
r
a
p
h
i
c
r
e
f
e
r
e
n
c
e
n
u
m
b
e
r
,
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u
s
u
a
l
l
y
o
c
c
u
r
s
b
e
t
w
e
e
n
t
e
n
a
n
d
f
o
r
t
y
y
e
a
r
s
p
r
i
o
r
t
o
t
h
e
d
i
a
g
n
o
s
i
s
o
r
t
h
e
d
e
a
t
h
f
r
o
m
t
h
a
t
c
a
n
c
e
r
.
W
i
t
h
t
h
e
l
a
c
k
o
f
g
o
o
d
h
i
s
t
o
r
i
c
a
l
m
e
a
s
u
r
e
m
e
n
t
s
,
w
e
f
a
l
l
i
n
t
o
t
h
e
p
r
o
b
l
e
m
o
f
a
s
s
u
m
i
n
g
t
h
a
t
t
h
e
s
a
m
e
c
o
n
c
e
n
t
r
a
t
i
o
n
e
x
i
s
t
e
d
i
n
t
h
e
p
a
s
t
,
w
h
e
n
i
t
m
a
y
n
o
t
h
a
v
e
.
I
t
c
o
u
l
d
h
a
v
e
b
e
e
n
h
i
g
h
e
r
;
i
t
c
o
u
l
d
h
a
v
e
b
e
e
n
l
o
w
e
r
.
I
n
a
d
d
i
t
i
o
n
,
t
h
e
c
h
e
m
i
c
a
l
o
f
i
n
t
e
r
e
s
t
t
h
a
t
m
a
y
r
e
a
l
l
y
b
e
r
e
l
a
t
e
d
t
o
t
h
e
d
i
s
e
a
s
e
c
o
u
l
d
h
a
v
e
b
e
e
n
p
r
e
s
e
n
t
i
n
t
h
e
p
a
s
t
b
u
t
n
o
t
n
o
w
p
r
e
s
e
n
t
.
A
n
o
t
h
e
r
p
r
o
b
l
e
m
w
i
t
h
t
h
e
s
e
s
t
u
d
i
e
s
h
a
s
b
e
e
n
t
h
e
i
r
i
n
a
b
i
l
i
t
y
t
o
r
e
a
l
l
y
d
e
f
i
n
e
t
h
e
p
o
p
u
l
a
t
i
o
n
a
t
r
i
s
k
.
F
o
r
e
x
a
m
p
l
e
,
t
h
e
c
o
n
t
a
m
i
n
a
t
i
o
n
m
a
y
b
e
l
o
c
a
t
e
d
i
n
o
n
e
s
p
e
c
i
f
i
c
r
e
g
i
o
n
o
f
a
S
t
a
t
e
-
-
e
v
e
n
o
n
e
c
i
t
y
-
-
a
n
d
y
e
t
t
h
e
s
c
i
e
n
t
i
s
t
s
h
a
v
e
u
s
e
d
t
h
e
c
o
u
n
t
y
r
a
t
e
o
r
t
h
e
S
t
a
t
e
r
a
t
e
i
n
a
s
s
e
s
s
i
n
g
t
h
e
d
i
s
e
a
s
e
r
a
t
e
.
T
h
e
y
h
a
v
e
i
n
c
l
u
d
e
d
a
f
a
i
r
n
u
m
b
e
r
o
f
i
n
d
i
v
i
d
u
a
l
s
w
h
o
a
r
e
n
o
t
d
i
r
e
c
t
l
y
a
t
r
i
s
k
f
r
o
m
e
x
p
o
s
u
r
e
t
o
t
h
e
c
o
n
t
a
m
i
n
a
t
e
d
w
a
t
e
r
s
u
p
p
l
y
.
T
h
e
l
a
r
g
e
r
t
h
e
g
e
o
g
r
a
p
h
i
c
a
r
e
a
s
t
u
d
i
e
d
,
t
h
e
m
o
r
e
h
e
t
e
r
o
g
e
n
e
o
u
s
t
h
e
e
x
p
o
s
u
r
e
l
e
v
e
l
w
i
l
l
b
e
.
T
h
e
h
i
g
h
m
o
b
i
l
i
t
y
o
f
c
e
r
t
a
i
n
p
o
p
u
l
a
t
i
o
n
s
c
a
n
a
l
s
o
r
e
s
u
l
t
i
n
m
i
s
c
l
a
s
s
i
f
i
c
a
t
i
o
n
o
f
exposure.
C
o
r
r
e
l
a
t
i
o
n
a
l
o
r
e
c
o
l
o
g
i
c
a
l
s
t
u
d
i
e
s
a
r
e
u
s
u
a
l
l
y
t
h
e
f
i
r
s
t
a
t
t
e
m
p
t
t
o
i
d
e
n
t
i
f
y
p
o
t
e
n
t
i
a
l
h
e
a
l
t
h
r
i
s
k
s
,
a
n
d
t
h
e
y
a
r
e
l
i
m
i
t
e
d
t
o
r
e
a
d
i
l
y
a
v
a
i
l
a
b
l
e
d
a
t
a
.
T
h
e
y
u
t
i
l
i
z
e
s
e
l
e
c
t
e
d
p
a
r
a
m
e
t
e
r
s
o
f
d
r
i
n
k
i
n
g
w
a
t
e
r
a
n
d
c
o
r
r
e
l
a
t
e
t
h
e
m
w
i
t
h
d
i
s
e
a
s
e
r
a
t
e
s
a
f
t
e
r
c
o
n
t
r
o
l
l
i
n
g
f
o
r
i
n
d
i
c
e
s
o
f
s
o
c
i
o
e
c
o
n
o
m
i
c
a
n
d
o
t
h
e
r
d
e
m
o
g
r
a
p
h
i
c
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
.
T
h
e
s
e
s
t
u
d
i
e
s
c
a
n
g
e
n
e
r
a
t
e
h
y
p
o
t
h
e
s
e
s
,
b
u
t
r
e
q
u
i
r
e
m
o
r
e
e
v
i
d
e
n
c
e
b
e
f
o
r
e
a
c
a
u
s
a
l
a
s
s
o
c
i
a
t
i
o
n
c
a
n
b
e
e
s
t
a
b
l
i
s
h
e
d
.
M
a
n
y
o
f
t
h
e
s
u
b
s
e
q
u
e
n
t
s
t
u
d
i
e
s
a
r
e
i
n
f
a
c
t
c
o
r
r
e
l
a
t
i
o
n
a
l
a
n
d
a
r
e
s
u
b
j
e
c
t
t
o
t
h
e
s
a
m
e
m
e
t
h
o
d
o
l
o
g
i
c
a
l
w
e
a
k
n
e
s
s
e
s
.
M
a
n
y
c
o
r
r
e
l
a
t
i
o
n
a
l
s
t
u
d
i
e
s
h
a
v
e
u
s
e
d
t
h
e
s
a
m
e
d
a
t
a
b
a
s
e
s
(
e
.
g
.
c
a
n
c
e
r
m
o
r
t
a
l
i
t
y
,
U
.
S
.
E
P
A
R
e
g
i
o
n
V
w
a
t
e
r
m
e
a
s
u
r
e
m
e
n
t
s
)
a
n
d
e
a
c
h
i
n
t
u
r
n
i
s
a
f
f
e
c
t
e
d
b
y
m
e
t
h
o
d
s
o
f
d
a
t
a
c
o
l
l
e
c
t
i
o
n
a
n
d
d
a
t
a
q
u
a
l
i
t
y
.
T
h
e
b
i
g
g
e
s
t
p
r
o
b
l
e
m
t
h
a
t
e
p
i
d
e
m
i
o
l
o
g
i
s
t
s
a
r
e
f
a
c
e
d
w
i
t
h
i
s
h
o
w
t
o
d
e
s
i
g
n
s
t
u
d
i
e
s
t
h
a
t
w
i
l
l
a
s
s
e
s
s
w
a
t
e
r
c
o
n
t
a
m
i
n
a
t
i
o
n
a
n
d
t
h
e
h
e
a
l
t
h
c
o
n
s
e
q
u
e
n
c
e
s
.
I
t
i
s
e
x
c
e
e
d
i
n
g
l
y
d
i
f
f
i
c
u
l
t
t
o
s
t
u
d
y
e
x
p
o
s
u
r
e
s
t
o
n
u
m
e
r
o
u
s
c
h
e
m
i
c
a
l
s
t
h
a
t
a
r
e
i
d
e
n
t
i
f
i
e
d
i
n
t
h
e
d
r
i
n
k
i
n
g
w
a
t
e
r
a
n
d
a
l
s
o
c
o
n
s
i
d
e
r
t
h
e
m
u
l
t
i
p
l
e
e
x
p
o
s
u
r
e
s
f
r
o
m
o
t
h
e
r
v
a
r
i
a
b
l
e
s
(
s
u
c
h
a
s
s
m
o
k
i
n
g
,
d
r
i
n
k
i
n
g
a
n
d
d
i
e
t
a
r
y
f
a
c
t
o
r
s
)
w
h
i
c
h
m
a
y
a
l
s
o
b
e
r
e
l
a
t
e
d
t
o
t
h
e
d
e
v
e
l
o
p
m
e
n
t
o
f
c
a
n
c
e
r
.
I
n
t
h
i
s
s
i
t
u
a
t
i
o
n
,
i
t
w
i
l
l
b
e
d
i
f
f
i
c
u
l
t
t
o
d
e
l
i
n
e
a
t
e
t
h
e
e
f
f
e
c
t
s
o
f
o
n
e
c
h
e
m
i
c
a
l
.
T
o
c
o
m
p
o
u
n
d
t
h
i
s
p
r
o
b
l
e
m
e
v
e
n
f
u
r
t
h
e
r
,
c
a
n
c
e
r
i
s
a
d
i
s
e
a
s
e
t
h
a
t
u
s
u
a
l
l
y
o
c
c
u
r
s
d
e
c
a
d
e
s
a
f
t
e
r
t
h
e
exposure.
S
t
u
d
i
e
s
m
u
s
t
b
e
d
e
s
i
g
n
e
d
t
o
e
v
a
l
u
a
t
e
m
o
d
e
s
t
e
n
v
i
r
o
n
m
e
n
t
a
l
r
i
s
k
s
a
n
d
m
e
t
h
o
d
s
a
r
e
n
e
e
d
e
d
t
o
d
e
a
l
w
i
t
h
t
h
e
a
b
o
v
e
p
r
o
b
l
e
m
s
w
h
i
c
h
d
e
c
r
e
a
s
e
o
u
r
c
h
a
n
c
e
s
o
f
d
e
t
e
c
t
i
n
g
a
n
y
h
e
a
l
t
h
e
f
f
e
c
t
.
A
n
a
l
y
t
i
c
a
l
C
o
m
p
l
e
x
i
t
i
e
s
C
o
m
p
e
t
i
n
g
c
a
u
s
e
s
o
f
d
e
a
t
h
m
a
y
a
l
t
e
r
t
h
e
o
b
s
e
r
v
e
d
c
a
n
c
e
r
r
a
t
e
s
a
n
d
i
n
t
r
o
d
u
c
e
s
i
g
n
i
f
i
c
a
n
t
v
a
r
i
a
t
i
o
n
b
e
t
w
e
e
n
c
o
m
p
a
r
i
s
o
n
a
r
e
a
s
.
N
o
n
-
c
a
n
c
e
r
d
e
a
t
h
s
s
h
o
u
l
d
a
l
s
o
b
e
c
o
n
s
i
d
e
r
e
d
i
n
a
n
y
f
u
t
u
r
e
a
n
a
l
y
s
i
s
.
A
n
o
t
h
e
r
p
r
o
b
l
e
m
i
s
h
o
w
t
o
d
e
a
l
w
i
t
h
s
m
a
l
l
p
o
p
u
l
a
t
i
o
n
s
i
z
e
s
a
n
d
r
a
r
e
a
c
c
u
r
r
e
n
c
e
s
o
f
c
a
n
c
e
r
.
O
n
e
o
r
t
w
o
c
a
s
e
s
c
a
n
g
r
e
a
t
l
y
i
n
f
l
u
e
n
c
e
t
h
e
r
a
t
e
a
n
d
c
o
m
p
a
r
i
z
c
n
s
b
e
i
n
g
m
a
d
e
b
e
t
w
e
e
n
s
m
a
l
l
c
o
m
m
u
n
i
t
i
e
s
.
T
h
e
u
s
e
o
f
l
o
n
g
e
r
p
e
r
i
o
d
s
o
f
t
i
m
e
:
3
o
r
d
e
r
t
o
a
s
s
e
m
b
l
e
e
n
o
u
g
h
c
a
s
e
s
a
l
s
o
i
n
t
r
o
d
u
c
e
s
y
e
t
a
n
o
t
h
e
r
p
r
o
b
l
e
m
—
—
.
h
e
c
o
n
c
e
a
l
i
n
g
o
f
t
i
m
e
t
r
e
n
d
s
.
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 We
li
ke
to
ma
ke
co
mp
ar
is
on
s
ba
se
d
on
ag
e-
ad
ju
st
ed
ra
te
s,
wh
il
e
ov
er
lo
ok
in
g
th
e
va
ri
ab
il
it
y
Wi
th
in
sp
ec
if
ic
ag
e
gr
ou
ps
.
Tw
o
co
mm
un
it
ie
s
ma
y
ha
ve
th
e
sa
me
ad
ju
st
ed
ra
te
s,
ye
t
on
e
ha
s
mo
re
ca
nc
er
in
th
e
yo
un
ge
r
ag
e
gr
ou
ps
.
(H
ow
ev
er
,
it
15
di
ff
ic
ul
t
to
an
al
yz
e
2
se
xe
s,
10
ag
e
gr
ou
ps
,
20
si
te
s
of
ca
nc
er
fo
r
20
co
mn
un
it
ie
s
--
y
i
e
l
d
i
n
g
8
,
0
0
0
sp
ec
if
ic
ca
nc
er
ra
te
s
ve
rs
us
80
0
ad
ju
st
ed
ra
te
s)
.
An
ot
he
r
co
nc
er
n
ca
n
be
ex
pr
es
se
d
ov
er
th
e
va
ri
ab
le
s
th
at
ar
e
ne
ed
ed
to
c
o
n
t
r
o
l
th
e
c
o
m
p
a
r
i
s
o
n
s
b
e
t
w
e
e
n
c
o
m
m
u
n
i
t
i
e
s
(e
.g
.
m
e
d
i
a
n
e
d
u
c
a
t
i
o
n
le
ve
l,
m
e
d
i
a
n
f
a
m
i
l
y
i
n
c
o
m
e
,
p
o
p
u
l
a
t
i
o
n
si
ze
,
p
e
r
c
e
n
t
of
w
o
r
k
f
o
r
c
e
in
m
a
n
u
f
a
c
t
u
r
i
n
g
,
p
e
r
c
e
n
t
f
o
r
e
i
g
n
s
t
o
c
k
in
1
0
e
t
h
n
i
c
g
r
o
u
p
s
)
.
T
h
e
i
n
t
e
r
a
c
t
i
o
n
s
a
m
o
n
g
t
h
e
s
e
a
d
j
u
s
t
m
e
n
t
v
a
r
i
a
b
l
e
s
c
a
n
a
f
f
e
c
t
t
h
e
r
e
s
u
l
t
a
n
t
a
s
s
o
c
i
a
t
i
o
n
.
T
h
e
i
n
c
l
u
s
i
o
n
o
f
t
o
o
m
a
n
y
v
a
r
i
a
b
l
e
s
d
e
c
r
e
a
s
e
s
t
h
e
p
o
w
e
r
to
d
e
t
e
c
t
an
a
s
s
o
c
i
a
t
i
o
n
.
T
h
e
p
r
e
v
i
o
u
s
s
t
u
d
i
e
s
r
e
v
i
e
w
e
d
h
a
v
e
al
l
u
s
e
d
d
i
f
f
e
r
e
n
t
s
e
t
s
o
f
a
d
j
u
s
t
m
e
n
t
v
a
r
i
a
b
l
e
s
w
h
i
c
h
m
a
k
e
s
c
o
m
p
a
r
i
s
o
n
s
a
m
o
n
g
s
t
u
d
i
e
s
d
i
f
f
i
c
u
l
t
.
T
h
e
u
s
e
o
f
s
o
p
h
i
s
t
i
c
a
t
e
d
a
n
a
l
y
t
i
c
a
l
m
o
d
e
l
s
c
a
n
p
r
o
d
u
c
e
d
i
f
f
e
r
e
n
t
r
e
s
u
l
t
s
b
a
s
e
d
o
n
d
i
f
f
e
r
i
n
g
a
s
s
u
m
p
t
i
o
n
s
.
W
e
t
h
e
n
a
s
k
o
u
r
s
e
l
v
e
s
-
-
w
h
a
t
is
t
r
u
t
h
w
h
e
n
w
e
d
o
n
o
t
r
e
a
l
l
y
k
n
o
w
w
h
a
t
i
n
t
e
r
a
c
t
i
o
n
s
e
x
i
s
t
?
M
i
s
s
i
s
s
i
p
p
i
R
i
v
e
r
d
a
t
a
h
a
v
e
b
e
e
n
r
e
-
a
n
a
l
y
z
e
d
b
y
s
e
v
e
r
a
l
i
n
v
e
s
t
i
g
a
t
o
r
s
a
n
d
e
a
c
h
a
c
h
i
e
v
e
s
d
i
f
f
e
r
e
n
t
r
e
s
u
l
t
s
.
Defining Exposure
N
u
m
e
r
o
u
s
q
u
e
s
t
i
o
n
s
n
e
e
d
t
o
b
e
a
n
s
w
e
r
e
d
a
b
o
u
t
e
x
p
o
s
u
r
e
m
e
a
s
u
r
e
m
e
n
t
s
i
n
a
n
y
r
e
s
e
a
r
c
h
s
t
u
d
y
.
D
o
t
h
e
m
e
a
s
u
r
e
m
e
n
t
s
r
e
f
l
e
c
t
a
n
n
u
a
l
s
a
m
p
l
i
n
g
o
r
a
r
e
t
h
e
y
s
i
n
g
l
e
m
e
a
s
u
r
e
m
e
n
t
s
;
d
o
t
h
e
y
h
a
v
e
s
m
a
l
l
v
a
r
i
a
n
c
e
s
;
d
o
t
h
e
y
r
e
p
r
e
s
e
n
t
t
h
e
c
o
m
n
u
n
i
t
y
(
o
r
j
u
s
t
g
r
a
b
s
a
m
p
l
e
s
)
a
n
d
d
o
t
h
e
y
r
e
s
u
l
t
f
r
o
m
r
e
p
e
a
t
e
d
t
e
s
t
i
n
g
o
f
t
h
e
s
a
m
e
w
a
t
e
r
s
a
m
p
l
e
?
W
h
a
t
i
s
t
h
e
s
e
n
s
i
t
i
v
i
t
y
a
n
d
s
p
e
c
i
f
i
c
i
t
y
o
f
t
h
e
e
q
u
i
p
m
e
n
t
u
s
e
d
t
o
t
e
s
t
w
a
t
e
r
s
a
m
p
l
e
s
?
A
r
e
t
h
e
m
e
a
s
u
r
e
m
e
n
t
s
f
r
o
m
o
n
e
c
e
n
t
r
a
l
l
a
b
o
r
a
t
o
r
y
o
r
f
r
o
m
l
o
c
a
l
l
a
b
o
r
a
t
o
r
i
e
s
?
T
h
e
s
e
q
u
e
s
t
i
o
n
s
a
r
e
i
m
p
o
r
t
a
n
t
i
n
l
i
g
h
t
o
f
t
h
e
c
o
r
r
e
l
a
t
i
o
n
s
b
e
i
n
g
m
a
d
e
.
P
o
s
t
-
t
r
e
a
t
m
e
n
t
w
a
t
e
r
t
e
s
t
s
m
a
y
n
o
t
a
c
c
u
r
a
t
e
l
y
r
e
f
l
e
c
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
o
f
c
h
e
m
i
c
a
l
s
a
t
t
h
e
u
s
e
r
s
'
e
n
d
o
f
t
h
e
w
a
t
e
r
d
i
s
t
r
i
b
u
t
i
o
n
s
y
s
t
e
m
—
-
t
h
e
f
a
u
c
e
t
.
M
a
n
y
c
o
n
s
u
m
e
r
s
h
a
v
e
a
d
d
e
d
w
a
t
e
r
s
o
f
t
e
n
e
r
s
a
n
d
w
a
t
e
r
f
i
l
t
e
r
s
t
o
t
h
e
i
r
o
w
n
supply.
T
h
e
c
o
n
t
a
m
i
n
a
n
t
s
m
e
a
s
u
r
e
d
t
o
d
a
y
c
a
n
n
o
t
b
e
a
s
s
u
m
e
d
t
o
h
a
v
e
b
e
e
n
p
r
e
s
e
n
t
i
n
t
h
e
p
a
s
t
.
T
h
e
r
e
v
e
r
s
e
s
i
t
u
a
t
i
o
n
m
a
y
a
l
s
o
e
x
i
s
t
i
n
t
h
a
t
t
h
e
c
o
n
t
a
m
i
n
a
n
t
o
f
i
n
t
e
r
e
s
t
e
x
i
s
t
e
d
i
n
t
h
e
p
a
s
t
b
u
t
i
s
n
o
t
n
o
w
p
r
e
s
e
n
t
.
T
h
e
c
h
e
m
i
c
a
l
a
c
t
u
a
l
l
y
r
e
l
a
t
e
d
t
o
a
d
i
s
e
a
s
e
m
a
y
n
o
t
e
v
e
n
b
e
m
e
a
s
u
r
e
d
o
r
b
e
m
e
a
s
u
r
a
b
l
e
w
i
t
h
t
o
d
a
y
'
s
t
e
c
h
n
i
q
u
e
s
.
T
h
e
c
o
r
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
a
s
u
r
r
o
g
a
t
e
m
e
a
s
u
r
e
a
n
d
t
h
e
c
h
e
m
i
c
a
l
o
f
i
n
t
e
r
e
s
t
c
a
n
a
l
s
o
h
a
v
e
a
l
a
r
g
e
v
a
r
i
a
n
c
e
.
A
c
t
u
a
l
c
o
n
s
u
m
p
t
i
o
n
h
a
s
b
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b
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i
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c
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c
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c
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c
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i
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c
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i
e
s
.
C
o
n
f
o
u
n
d
i
n
g
V
a
r
i
a
b
l
e
s
T
h
e
f
o
l
l
o
w
i
n
g
v
a
r
i
a
b
l
e
s
a
r
e
p
o
t
e
n
t
i
a
l
l
y
r
e
l
a
t
e
d
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c
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b
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with the health outcome of interest and controlled for when assessing the
relationship with water contaminants.
Obviously,
socioeconomic status
is related to particular cancer sites and
may also be related to the place of residence and water distribution systems.
Life style elements -- diet, smoking and alcohol -- could have a major
effect on any cancer association, especially for cancers of the pancreas,
lung, stomach and colon.
In the United States, there are marked differences in cancer rates between
blacks and whites, migrant groups and certain religions and in Canada the
situation may be more pronounced.
A person—years analysis could be very useful, but implies a means of
following up residents. People do not tend to live in one place all their
lives.
Population mobility is a potential problem in cancer studies due to
the long latent periods between exposure and the onset of disease.
Occupation may also play a major role in any cancer excess, especially
when the excess occurs in one sex group.
Issues in Causality
Several issues must be considered when one evaluates the association
between water contaminants and cancer. Should one consider that water
contaminants have an equal effect on both sexes? If a risk association holds
for both sexes, perhaps this evidence should be given greater weight as to an
environmental exposure. Usually a higher risk in males than females has been
used in the past to infer an occupational association. However, we know that
chloroform causes kidney cancer in male but not in female mice.
Until now, studies have correlated disease rates with concentration
levels. It is important to know that higher risk results from higher
exposure. The causal association would be enhanced further if we knew more
about exposures over time, length of residence and latency periods.
A major problem is the fact that water contaminants can be numerous as
well as unmeasured. Also, the process of water purification can in itself
produce many potentially carcinogenic chemical compounds. To focus on the one
chemical which fits a correlation may be inappropriate.
Lastly, it is obvious that the effects of confounding variables must be
controlled as much as possible.
piscussion
If John Snow in 1885 had had similar concerns, perhaps he would not have
investigated the cholera outbreak in London and not been able to identify the
disease that was associated with drinking water containingfecal conta-
minants. However, he was able to look at the actual risks on a household
basis and of course, the short incubation period simplified his research.
  
   
The point is that we should not be overly pessimistic, but we should be aware
of the many problems and develop ways of dealing with them. Several
approaches will be discussed.
Cancer Surveillance
Compatible cancer registries within the Great Lakes water basin could
bec
ome
an
int
egr
al
par
t o
f r
isk
ass
ess
men
t.
Can
cer
reg
ist
rie
s c
oul
d a
lso
hel
p
to
ass
ess
the
eff
ect
ive
nes
s o
f p
oll
uti
on
con
tro
l m
eas
ure
s.
A p
opu
lat
ion
bas
ed
reg
ist
ry
is
a c
oll
ect
ion
of
eve
ry
sin
gle
can
cer
cas
e d
iag
nos
ed
in
its
jur
isd
ict
ion
.
Eac
h p
ers
on
is
reg
ist
ere
d,
hav
ing
his
nam
e,
dat
e o
f b
irt
h,
sit
e
of
can
cer
,
cel
l
typ
e
of
dis
eas
e,
his
res
ide
nce
and
oth
er
inf
orm
ati
on
col
lec
ted
in
a u
nif
orm
fas
hio
n.
The
dat
a u
nde
rgo
rig
oro
us
qua
lit
y c
ont
rol
in
ter
ms
of
co
di
ng
,
ch
ec
ki
ng
to
ma
ke
su
re
th
at
a
ca
se
is
not
re
po
rt
ed
mo
re
th
an
on
ce
and
identifying every possible case.
Case—Control Studies
A
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ry
ca
n
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use
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ro
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os
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.
It
ca
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y
ca
n
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e
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ir
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g
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s
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vi
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s
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y
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ve
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d
in
th
e
pa
st
:
ce
rt
ai
n
th
in
gs
in
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ei
r
di
et
;
ce
rt
ai
n
ch
em
ic
al
s
th
ey
mi
gh
t
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ex
po
se
d
to
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th
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r
wo
rk
pl
ac
e;
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r
li
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yl
e
ha
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ts
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te
rm
s
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e
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ou
nt
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l
th
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um
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r
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e
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re
tt
e
sm
ok
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d
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si
de
nc
e,
oc
cu
pa
ti
on
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d
po
ta
bl
e
wa
te
r
so
ur
ce
s.
A
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ud
y
ap
pr
oa
ch
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sk
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at
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l
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y
tr
ac
t
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nc
er
s
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d
be
th
e
li
ke
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si
te
s
fo
r
st
ud
y.
Co
ll
ab
or
at
iv
e
st
ud
ie
s
fo
cu
si
ng
on
ar
ea
s
wi
th
pa
rt
ic
ul
ar
ch
em
ic
al
co
nt
am
in
at
io
n
wo
ul
d
al
so
be
de
si
ra
bl
e.
Community Follow—up Studies
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ll
ow
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p
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at
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h
in
de
x.
St
at
ew
id
e
de
at
h
ce
rt
if
ic
at
es
co
ul
d
be
ut
il
iz
ed
fo
r
fo
ll
ow
-u
p,
bu
t
m
i
g
r
a
t
i
o
n
ou
t
of
th
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at
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at
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i
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b
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b
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 Abstract
Drinking water quality and mortality data for selected Canadian
municipalities were analyzed with emphasis on asbestos and gastrointestinal
canc
ers.
Usin
g li
near
regr
essi
on a
naly
sis,
gast
roin
test
inal
canc
er m
orta
lity
rate
s we
re s
igni
fica
ntly
corr
elat
ed w
ith
asbe
stos
conc
entr
atio
n (
male
s,
r=-0
.43;
fema
les,
r=-0
.36)
, f
luor
idat
ion
(fem
ales
, r=
0.21
), t
otal
orga
nic
carb
on
(fem
ales
, r=
0.32
), t
riha
lome
than
es
(mal
es,
r=0.
45)
and
wate
r ha
rdne
ss
(ma
les
, r
=-0
.34
).
Mor
tal
ity
rat
es
for
ind
ivi
dua
l g
ast
roi
nte
sti
nal
can
cer
sit
es
wer
e c
ons
ist
ent
ly
and
sig
nif
ica
ntl
y n
ega
tiv
ely
cor
rel
ate
d w
ith
asb
est
os
con
cen
tra
tio
n.
Mun
ici
pal
iti
es
wit
h h
igh
dri
nki
ng
wat
er
asb
est
os
con
cen
-
tra
tio
ns
had
con
sis
ten
tly
low
er
age
-st
and
ard
ize
d t
otal
and
gas
tro
int
est
ina
l
can
cer
mor
tal
ity
rat
es
com
par
ed
to
low
asb
est
os
mun
ici
pal
iti
es
mat
che
d f
or
wat
er
sou
rce
and
chl
ori
nat
ion
and
flu
ori
dat
ion
sta
tus
.
She
rbr
ook
e,
a
rel
ati
vel
y l
arg
e m
uni
cip
ali
ty
wit
h h
igh
asb
est
os
con
cen
tra
tio
ns
due
to
lon
gst
and
ing
nat
ural
sou
rce
s a
nd
lack
of
fil
tra
tio
n,
had
low
er
age-
sta
nda
rdi
zed
gas
tro
int
est
ina
l c
anc
er
mor
tal
ity
rat
es
tha
n l
ow
asb
est
os
mun
ici
pal
iti
es
mat
che
d f
or
wat
er
sour
ce,
chl
ori
nat
ion
sta
tus
and
pop
ula
tio
n.
Mul
tip
le
reg
res
sio
n a
nal
ysi
s b
etw
een
age
-st
and
ard
ize
d c
anc
er
mor
tal
ity
rat
es
and
ten
dem
ogr
aph
ic
and
wat
er
qua
lit
y c
har
act
eri
sti
cs
in
28
cit
ies
yie
lde
d
neg
ati
ve
ass
oci
ati
ons
bet
wee
n a
sbe
sto
s
and
mos
t c
anc
er
sit
es
exc
ept
lun
g a
nd
lym
pha
tic
can
cer
s i
n f
ema
les
(B=
0.3
2 a
nd
0.3
8,
res
pec
tiv
ely
).
How
eve
r t
hes
e
ass
oci
ati
ons
wer
e n
ot
sta
tis
tic
all
y s
ign
ifi
can
t.
The
neg
ati
ve
res
ult
s o
f t
his
stu
dy
may
be
due
to
a v
ari
ety
of
lim
ita
tio
ns
inc
lud
ing
rel
ati
vel
y l
ow
exp
osu
re
(co
mpa
red
to
occ
upa
tio
nal
gro
ups
),
pop
ula
tio
n m
obi
lit
y,
use
of
rec
ent
rat
her
tha
n h
ist
ori
cal
wat
er
qua
lit
y d
ata
and
lack
of
con
tro
l f
or
pot
ent
ial
confounding variables including diet.
Introduction
Th
e
po
te
nt
ia
l
he
al
th
ef
fe
ct
s
of
th
e
co
nt
am
in
at
io
n
of
dr
in
ki
ng
wa
te
r
su
pp
li
es
by
as
be
st
os
fi
br
es
an
d
ch
em
ic
al
s
kn
ow
n
or
su
sp
ec
te
d
to
be
ca
rc
in
og
en
ic
ha
ve
be
en
in
ve
st
ig
at
ed
du
ri
ng
re
ce
nt
ye
ar
s
(1
-1
1)
.
In
vi
ew
of
th
e
co
nc
er
n
ra
is
ed
by
th
e
ea
rl
y
st
ud
ie
s
(1
,6
),
th
e
En
vi
ro
nm
en
ta
l
He
al
th
Di
re
ct
or
at
e
of
He
al
th
and
We
lf
ar
e
Ca
na
da
co
nd
uc
te
d
two
na
ti
on
al
su
rv
ey
s
of
mu
ni
ci
pa
l
dr
in
ki
ng
wa
te
r
su
pp
li
es
(1
2,
13
).
Th
e
fi
rs
t
of
th
es
e
su
rv
ey
s
(12
)
was
ca
rr
ie
d
out
in
19
76
—1
97
7
in
70
mu
ni
ci
pa
li
ti
es
fo
r
wh
ic
h
sa
mp
le
s
we
re
co
ll
ec
te
d
fr
om
ra
w
wa
te
r
in
ta
ke
(p
ri
or
to
pr
ec
hl
or
in
at
io
n)
,
tr
ea
te
d
wa
te
r
(i
mm
ed
ia
te
ly
af
te
r
all
fo
rm
s
of
tr
ea
tm
en
t)
and
two
pu
bl
ic
bu
il
di
ng
s,
re
sp
ec
ti
ve
ly
,
ab
ou
t
%
mi
le
and
1
mi
le
fr
om
th
e
wa
te
r
tr
ea
tm
en
t
pl
an
t.
Sa
mp
le
s
wer
e
ana
lyz
ed
for
tot
al
org
ani
c
car
bon
and
hal
ome
tha
nes
.
The
sec
ond
sur
vey
(13
)
was
car
rie
d
out
in
Aug
ust
and
Sep
tem
ber
197
7
in
71
mun
ici
pal
iti
es
and
,
whe
re
pos
sib
le,
sam
ple
s
wer
e
col
lec
ted
fro
m
raw
wat
er,
tre
ate
d
wat
er
and
the
dis
tri
but
ion
sys
tem
.
The
se
sam
ple
s w
ere
ana
lyz
ed
for
asb
est
os
usi
ng
tra
nsm
iss
ion
ele
ctr
on
mic
ros
cop
y w
ith
ver
ifi
cat
ion
by
sel
ect
ed
are
a
ele
ctr
on
dif
fra
cti
on
and
ene
rgy
dis
per
siv
e
X-r
ay
ana
lys
is.
The
two
sur
vey
s
ove
rla
ppe
d
eac
h
oth
er
wit
h
onl
y
32
mun
ici
pal
iti
es
inc
lud
ed
in
bot
h.
In
ord
er
to
det
erm
ine
if
dri
nki
ng
wat
er
qua
lit
y
was
rel
ate
d
to
det
ect
abl
e
hea
lth
eff
ect
s,
a m
ort
ali
ty
stu
dy
wit
h e
mph
asi
s o
n c
anc
er
and
asb
est
os
was
undertaken.
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 Methods
- .MortaTity data for the period 1966 to 1976 were obtained fromthe HeaTth
DiVi
Sion
of S
tati
stic
s Ca
nada
.
The
geog
raph
ic a
rea
serv
ed b
y ea
ch m
unic
ipaT
wate
r su
ppTy
was
dete
rmin
ed
(14)
and
the
stan
dard
geog
raph
ic c
odes
used
on
Vita
T s
tati
stic
s re
cord
s an
d co
rres
pond
ing
to t
he d
efin
ed g
eogr
aphi
c ar
eas
wer
e i
den
tif
ied
.
The
per
son
-ye
ars
at
risk
by
sex
and
age
(0-4
, 5
—9,
10-1
4,
15—
19,
20—
24,
25-
34,
35-
44,
45—
54,
55-
64,
65-
69,
70+
) f
or
eac
h m
uni
cip
ali
ty
we
re
es
ti
ma
te
d
by:
(i)
Ti
ne
ar
in
te
rp
oT
at
io
n
of
ce
ns
us
da
ta
for
196
6,
197
1
and
197
6;
(ii
)
ad
ju
st
me
nt
fo
r
mu
ni
ci
pa
T
bo
un
da
ry
ch
an
ge
s.
De
mo
gr
ap
hi
c
da
ta
fo
r
mu
ni
ci
pa
Ti
ti
es
we
re
ob
ta
in
ed
fr
om
St
at
is
ti
cs
Ca
na
da
pu
bT
ic
at
io
ns
,
(15
-24
)
mi
cr
of
ic
he
and
mi
cr
of
iT
m.
Da
ta
co
nc
er
ni
ng
fT
uo
ri
da
ti
on
,
wa
te
r
sou
rce
,
wa
te
r
ha
rd
ne
ss
(c
aT
ci
um
pT
us
ma
gn
es
iu
m)
an
d
fi
Tt
ra
ti
on
st
at
us
we
re
ob
ta
in
ed
fr
om
pu
bT
ic
at
io
ns
(1
2,
13
,2
5,
26
).
Fo
r
ce
rt
ai
n
mu
ni
ci
pa
Ti
ti
es
it
wa
s
ne
ce
ss
ar
y
to
ph
on
e
th
e
pe
rs
on
in
ch
ar
ge
of
th
e
dr
in
ki
ng
wa
te
r
tr
ea
tm
en
t
pT
an
t
to
de
te
rm
in
e
th
e
ye
ar
in
wh
ic
h
fT
uo
ri
da
ti
on
wa
s
in
tr
od
uc
ed
.
Ag
e—
sp
ec
if
ic
mo
rt
aT
it
y
ra
te
s
an
d
di
re
ct
ag
e—
st
an
da
rd
iz
ed
mo
rt
aT
it
y
ra
te
s
(A
SM
Rs
)
fo
r
th
e
pe
ri
od
19
66
to
19
76
we
re
ca
Tc
uT
at
ed
us
in
g
th
e
19
71
Ca
na
di
an
po
pu
Ta
ti
on
as
st
an
da
rd
.
St
an
da
rd
er
ro
rs
of
AS
MR
s
we
re
ca
Tc
uT
at
ed
us
in
g
Ch
ia
ng
's
me
th
od
(2
7)
.
Mu
Tt
ip
Te
re
gr
es
si
on
an
aT
ys
is
wi
th
Te
as
t-
wi
se
de
Te
ti
on
wa
s
co
nd
uc
te
d
us
in
g
th
e
St
at
is
ti
ca
T
Pa
ck
ag
e
fo
r
th
e
So
ci
aT
Sc
ie
nc
es
(S
PS
S,
version 7.2).
Th
e
de
mo
gr
ap
hi
c
an
d
wa
te
r
qu
aT
it
y
va
ri
ab
Te
s
us
ed
in
th
e
pr
es
en
t
an
aT
ys
es
were defined as foTTows:
i
wa
te
r
so
ur
ce
-
1
=
su
rf
ac
e,
2
=
mi
xe
d,
3
=
gr
ou
nd
;
ii
as
be
st
os
co
nc
en
tr
at
io
n
-
th
e
co
nc
en
tr
at
io
n
of
ch
ry
so
ti
Te
as
be
st
os
in
m
i
T
T
i
o
n
s
o
f
f
i
b
r
e
s
p
e
r
T
i
t
r
e
in
d
i
s
t
r
i
b
u
t
i
o
n
s
y
s
t
e
m
w
a
t
e
r
s
a
m
p
T
e
s
;
ii
i
f
T
uo
r
i
d
a
t
i
o
n
-
1
=
no
,
2
=
ye
s;
iv
t
o
t
a
T
o
r
g
a
n
i
c
c
a
r
b
o
n
-
m
g
/
L
in
d
i
s
t
r
i
b
u
t
i
o
n
s
y
s
t
e
m
w
a
t
e
r
s
a
m
p
T
e
s
;
v
t
r
i
h
a
T
o
m
e
t
h
a
n
e
s
—
u
g
/
L
in
d
i
s
t
r
i
b
u
t
i
o
n
s
y
s
t
e
m
w
a
t
e
r
s
a
m
p
T
e
s
;
vi
h
a
r
d
n
e
s
s
-
t
h
e
c
o
n
c
e
n
t
r
a
t
i
o
n
o
f
c
a
T
c
i
u
m
p
T
u
s
m
a
g
n
e
s
i
u
m
(
m
g
/
L
)
in
d
i
s
t
r
i
b
u
t
i
o
n
s
y
s
t
e
m
w
a
t
e
r
s
a
m
p
T
e
s
;
.
‘
v
i
i
p
o
p
u
T
a
t
i
o
n
d
e
n
s
i
t
y
—
p
e
r
s
o
n
s
p
e
r
s
q
u
a
r
e
m
i
T
e
i
n
g
e
o
g
r
a
p
h
i
c
a
r
e
a
s
e
r
v
e
d
b
y
w
a
t
e
r
s
u
p
p
T
y
;
v
i
i
i
a
v
e
r
a
g
e
f
a
m
i
T
y
i
n
c
o
m
e
-
1
9
7
1
C
e
n
s
u
s
;
i
x
a
s
b
e
s
t
o
s
m
i
n
i
n
g
(
1
=
n
o
,
2
=
y
e
s
)
;
_
x
p
e
r
c
e
n
t
T
e
s
s
t
h
a
n
g
r
a
d
e
9
-
t
h
e
p
e
r
c
e
n
t
o
f
t
h
e
p
o
p
u
T
a
t
i
o
n
a
g
e
d
5
o
r
o
n
e
r
,
n
o
t
a
t
t
e
n
d
i
n
g
s
c
h
o
o
T
f
u
T
T
-
t
i
m
e
w
h
o
s
e
h
i
g
h
e
s
t
e
d
u
c
a
t
i
o
n
a
c
h
i
e
v
e
d
w
a
s
T
e
s
s
t
h
a
n
g
r
a
d
e
9
.
ResuTts
C
o
r
r
e
T
a
t
i
o
n
B
e
t
w
e
e
n
D
e
m
o
g
r
a
p
h
i
c
a
n
d
W
a
t
e
r
Q
u
a
T
i
t
y
V
a
r
i
a
b
T
e
s
T
h
e
P
e
a
r
s
o
n
c
o
r
r
e
T
a
t
i
o
n
c
o
e
f
f
i
c
i
e
n
t
s
b
e
t
w
e
e
n
s
e
T
e
c
t
e
d
d
e
m
o
g
r
a
p
h
i
c
a
n
d
w
a
t
e
r
q
u
a
T
i
t
y
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
o
f
t
h
e
m
u
n
i
c
i
p
a
T
i
t
i
e
s
a
r
e
p
r
e
s
e
n
t
e
d
i
n
T
a
b
T
e
1
.
T
h
e
c
o
n
c
e
n
t
r
a
t
i
o
n
o
f
a
s
b
e
s
t
o
s
i
n
d
r
i
n
k
i
n
g
w
a
t
e
r
w
a
s
S
i
g
n
i
f
i
c
a
n
t
T
y
c
o
r
r
e
T
a
t
e
d
w
i
t
h
t
r
i
h
a
T
o
m
e
t
h
a
n
e
s
(
r
=
0
.
3
3
)
,
a
s
b
e
s
t
o
s
m
i
n
i
n
g
(
r
=
0
.
5
9
a
n
d
T
o
w
e
d
u
c
a
t
i
o
n
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i
T
T
i
I
T
 T
A
B
L
E
I
P
E
A
R
S
O
N
C
O
R
R
E
L
A
T
I
O
N
C
O
E
F
F
I
C
I
E
N
T
S
B
E
T
N
E
E
N
D
E
M
O
G
R
A
P
H
I
C
A
N
D
N
A
T
E
R
Q
U
A
L
I
T
Y
V
A
R
I
A
B
L
E
S
AV
G
N
A
T
E
R
A
S
B
N
A
T
E
R
P
O
P
F
A
M
A
S
B
S
O
U
R
C
E
C
O
N
C
F
L
U
O
R
T
O
C
T
H
M
H
A
R
D
D
E
N
S
I
N
C
M
I
N
I
N
G
A
S
B
E
S
T
O
S
C
O
N
C
.
1
-
.
1
3
F
L
U
O
R
I
D
A
T
I
O
N
-
.
1
6
-
.
2
0
T
O
T
A
L
O
R
G
A
N
I
C
C
A
R
B
O
N
l
—
.
2
0
.
0
3
—
.
1
2
T
R
I
H
A
L
O
M
E
T
H
A
N
E
S
1
—
.
2
3
.
3
3
*
.
1
0
.
6
7
*
*
H
A
R
D
N
E
S
S
1
.
1
7
-
.
1
1
-
.
1
0
-
.
0
7
—
.
0
4
P
O
P
U
L
A
T
I
O
N
D
E
N
S
I
T
Y
-
.
0
3
-
.
2
1
.
.
0
5
.
I
I
-
.
1
3
—
.
0
2
A
V
G
.
F
A
M
I
L
Y
I
N
C
O
M
E
.
0
1
-
.
0
5
.
1
7
—
.
2
3
—
.
2
2
-
.
1
6
.
0
9
 
A
S
B
E
S
T
O
S
M
I
N
I
N
G
.
0
2
.
5
9
*
*
-
.
2
9
*
*
N
A
.
3
9
*
N
A
-
.
1
5
—
.
1
4
%
<
G
R
A
D
E
9
-
.
0
9
.
2
6
*
-
.
1
5
.
1
1
.
3
4
*
.
0
6
-
.
1
3
—
.
6
6
*
*
.
3
1
*
 
N
A
=
N
o
t
a
v
a
i
l
a
b
i
e
,
T
O
C
=
t
o
t
a
]
o
r
g
a
n
i
c
c
a
r
b
o
n
,
T
H
M
=
t
r
i
h
a
i
o
m
e
t
h
a
n
e
s
1
I
n
s
a
m
p
i
e
s
f
r
o
m
d
i
s
t
r
i
b
u
t
i
o
n
s
y
s
t
e
m
s
N
o
t
e
:
V
a
r
i
a
b
l
e
s
a
r
e
d
e
f
i
n
e
d
i
n
M
e
t
h
o
d
s
 
 (r=0.26). As expected, there were strong correlations between low education
a
n
d
a
v
e
r
a
g
e
f
a
m
i
l
y
i
n
c
o
m
e
(
r
=
-
0
.
6
6
)
a
n
d
b
e
t
w
e
e
n
t
o
t
a
1
O
.
t
r
i
h
a
l
o
m
e
t
h
a
n
e
s
(
r
=
0
.
6
7
)
.
r
g
a
n
l
c
C
a
r
b
o
n
a
n
d
Mort
alit
y Ra
tes
Vers
us I
ndiv
idua
l De
mogr
aphi
c an
d Wa
ter
Qual
ity
Vari
able
s
Pea
rso
n c
orr
ela
tio
n c
oef
fic
ien
ts
bas
ed
on
lin
ear
reg
res
sio
n a
nal
ysi
s o
f
sel
ect
ed
dem
ogr
aph
ic
and
wat
er
qua
lit
y
var
iab
les
ver
sus
age
-st
and
ard
ize
d
mor
tal
ity
rat
es
(AS
MRs
)
are
pre
sen
ted
in
Tab
le
2.
The
num
ber
of
loc
ali
tie
s
inc
lud
ed
in
the
ana
lys
es
var
ied
due
to
mis
sin
g d
ata
.
All
-ca
use
mor
tal
ity
;
ra
te
s
fo
r
ma
le
s
we
re
si
gn
if
ic
an
tl
y
co
rr
el
at
ed
wi
th
low
ed
uc
at
io
n
(r
=0
.3
7)
,
as
be
st
os
co
nc
en
tr
at
io
n
( =
~0
.2
3)
and
ha
rd
ne
ss
( =
—0.
36
).
Tot
al
ca
nc
er
mo
rt
al
it
y
ra
te
s
we
re
si
gn
if
ic
an
tl
y
co
rr
el
at
ed
wi
th
to
ta
l
or
ga
ni
c
ca
rb
on
(m
al
es
,
r=
0.
35
;
fe
ma
le
s,
r=
0.
36
),
tr
ih
al
om
et
ha
ne
s
(m
al
es
,
r=
0.
50
),
wa
te
r
ha
rd
ne
ss
(m
al
es
,
r=
—0
.4
1)
,
av
er
ag
e
fa
mi
ly
in
co
me
(f
em
al
es
,
r=
-0
.2
6)
,
as
be
st
os
mi
ni
ng
(m
al
es
,
r=
0.
37
)
an
d
lo
w
ed
uc
at
io
n
(m
al
es
,
r=
0.
40
).
Ga
st
ro
in
te
st
in
al
ca
nc
er
mo
rt
al
it
y
ra
te
s
(I
CD
A
15
0-
15
9)
we
re
si
gn
if
ic
an
tl
y
co
rr
el
at
ed
wi
th
as
be
st
os
co
nc
en
tr
at
io
n
(m
al
es
,
r=
-0
.4
3;
fe
ma
le
s,
r=
-0
.3
6)
,
fl
uo
ri
da
ti
on
(f
em
al
es
,
r=
0.
21
),
to
ta
l
or
ga
ni
c
ca
rb
on
(f
em
al
es
,
r=
0.
32
),
tr
ih
al
om
et
ha
ne
s
(m
al
es
,
r=
0.
45
),
wa
te
r
ha
rd
ne
ss
(m
al
es
,
r=
-0
.3
4)
,
po
pu
la
ti
on
de
ns
it
y
(m
al
es
,
r=
0.
24
;
fe
ma
le
s,
r=
0.
27
),
av
er
ag
e
fa
mi
ly
in
co
me
(m
al
es
,
r=
-0
.3
4)
an
d
lo
w
ed
uc
at
io
n
(m
al
es
,
r=
0.
48
;
fe
ma
le
s,
r=
0.
27
).
Mo
rt
al
it
y
ra
te
s
fo
r
in
di
vi
du
al
ga
st
ro
in
te
st
in
al
ca
nc
er
si
te
s
sp
ec
if
ic
fo
r
ea
ch
se
x
we
re
co
ns
is
te
nt
ly
an
d
si
gn
if
ic
an
tl
y
ne
ga
ti
ve
ly
co
rr
el
at
ed
wi
th
as
be
st
os
co
nc
en
tr
at
io
n.
Th
er
e
wa
s
a
st
ro
ng
ne
ga
ti
ve
co
rr
el
at
io
n
be
tw
ee
n
wa
te
r
ha
rd
ne
ss
an
d
st
om
ac
h
ca
nc
er
fo
r
ma
le
s
(r
=-
0.
56
)
bu
t
no
t
fe
ma
le
s
(r
=0
.0
4)
.
Ca
nc
er
M
o
r
t
a
l
i
t
y
Ra
te
s
fo
r
Mu
ni
ci
pa
li
ti
es
Gr
ou
pe
d
by
Wa
te
r
Q
ua
l
i
t
y
Characteristics
A
S
M
R
s
f
o
r
t
o
t
a
l
c
a
n
c
e
r
a
n
d
s
e
l
e
c
t
e
d
g
a
s
t
r
o
i
n
t
e
s
t
i
n
a
l
c
a
n
c
e
r
s
i
t
e
s
f
o
r
m
u
n
i
c
i
p
a
l
i
t
i
e
s
g
r
o
u
p
e
d
b
y
w
a
t
e
r
q
u
a
l
i
t
y
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
a
r
e
p
r
e
s
e
n
t
e
d
in
T
a
b
l
e
3.
M
u
n
i
c
i
p
a
l
i
t
i
e
s
w
i
t
h
h
i
g
h
c
h
r
y
s
o
t
i
l
e
a
s
b
e
s
t
o
s
c
o
n
c
e
n
t
r
a
t
i
o
n
s
(>
5
X
1
0
6
f
/
L
)
in
s
a
m
p
l
e
s
t
a
k
e
n
f
r
o
m
d
r
i
n
k
i
n
g
w
a
t
e
r
d
i
s
t
r
i
b
u
t
i
o
n
s
y
s
t
e
m
s
h
a
d
c
o
n
s
i
s
t
e
n
t
l
y
l
o
w
e
r
A
S
M
R
s
f
o
r
al
l
c
a
n
c
e
r
s
a
n
d
f
o
r
s
e
l
e
c
t
e
d
g
a
s
t
r
o
i
n
t
e
s
t
i
n
a
l
c
a
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in
th
e
im
me
di
at
e
re
gi
on
.
AS
MR
s
fo
r
Sh
er
br
oo
ke
we
re
co
mp
ar
ed
wi
th
th
os
e
fo
r
7
m
un
i
c
i
p
a
l
i
t
i
e
s
wi
th
lo
w
as
be
st
os
co
nc
en
tr
at
io
ns
an
d
m
a
t
c
h
e
d
fo
r
wa
te
r
so
ur
ce
(s
ur
fa
ce
),
ch
lo
ri
na
ti
on
st
at
us
an
d
po
pu
la
ti
on
si
ze
.
D
i
f
f
e
r
e
n
c
e
s
be
tw
ee
n
AS
MR
s
fo
r
Sh
er
br
oo
ke
an
d
th
e
co
mp
ar
is
on
gr
ou
p
we
re
r
e
l
a
t
i
v
e
l
y
m
i
n
o
r
an
d
s
t
a
t
i
s
t
i
c
a
l
l
y
i
n
s
i
g
n
i
f
i
c
a
n
t
fo
r
al
l
c
a
n
c
e
r
s
i
t
e
s
e
x
a
m
i
n
e
d
(
T
a
b
l
e
5)
.
T
h
e
A
S
M
R
s
f
o
r
t
o
t
a
l
g
a
s
t
r
o
i
n
t
e
s
t
i
n
a
l
c
a
n
c
e
r
in
b
o
t
h
s
e
x
e
s
w
e
r
e
l
o
we
r
in
S
h
e
r
b
r
o
o
k
e
t
h
a
n
th
e
c
o
m
p
a
r
i
s
o
n
gr
ou
p.
M
u
l
t
i
p
l
e
R
e
g
r
e
s
s
i
o
n
A
n
a
l
y
s
i
s
M
u
l
t
i
p
l
e
r
e
g
r
e
s
s
i
o
n
a
n
a
l
y
s
i
s
w
a
s
c
o
n
d
u
c
t
e
d
w
i
t
h
d
e
m
o
g
r
a
p
h
i
c
a
n
d
w
a
t
e
r
q
u
a
l
i
t
y
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
a
s
i
n
d
e
p
e
n
d
e
n
t
v
a
r
i
a
b
l
e
s
a
n
d
A
S
M
R
s
f
o
r
v
a
r
i
o
u
s
c
a
n
c
e
r
s
i
t
e
s
a
s
d
e
p
e
n
d
e
n
t
v
a
r
i
a
b
l
e
s
w
i
t
h
t
h
e
r
e
s
u
l
t
s
p
r
e
s
e
n
t
e
d
i
n
T
a
b
l
e
6
.
S
i
g
n
i
f
i
c
a
n
t
c
o
r
r
e
l
a
t
i
o
n
s
i
n
c
l
u
d
e
d
:
(
i
)
a
l
l
-
c
a
u
s
e
m
o
r
t
a
l
i
t
y
:
w
a
t
e
r
h
a
r
d
n
e
s
s
(
m
a
l
e
s
,
B
=
-
O
.
4
8
)
,
l
o
w
e
d
u
c
a
t
i
o
n
(
m
a
l
e
s
,
B
=
0
.
6
3
;
f
e
m
a
l
e
s
,
B
=
O
.
6
7
)
;
(
i
i
)
a
l
l
-
c
a
n
c
e
r
m
o
r
t
a
l
i
t
y
:
a
s
b
e
s
t
o
s
c
o
n
c
e
n
t
r
a
t
i
o
n
(
m
a
l
e
s
,
B
=
—
0
.
3
5
)
,
f
l
u
o
r
i
d
a
t
i
o
n
(
m
a
l
e
s
,
B
=
-
0
.
4
0
)
,
t
o
t
a
l
o
r
a
n
i
c
c
a
r
b
o
n
(
f
e
m
a
l
e
s
,
B
=
0
.
5
5
)
,
t
r
i
h
a
l
o
m
e
t
h
a
n
e
s
(
m
a
l
e
s
,
B
=
O
.
5
0
)
,
h
a
r
d
n
e
s
s
(
m
a
l
e
s
,
B
=
—
0
.
5
2
;
f
e
m
a
l
e
s
,
B
=
—
0
.
4
3
)
,
p
o
p
u
l
a
t
i
o
n
d
e
n
s
i
t
y
(
m
a
l
e
s
,
B
=
0
.
3
8
)
a
n
d
l
o
w
e
d
u
c
a
t
i
o
n
(
f
e
m
a
l
e
s
,
B
=
0
.
4
0
)
;
(
i
i
i
)
e
s
o
p
h
a
g
e
a
l
c
a
n
c
e
r
:
t
r
i
h
a
l
o
m
e
t
h
a
n
e
s
(
m
a
l
e
s
,
8
=
0
.
7
9
)
;
(
i
v
)
s
t
o
m
a
c
h
c
a
n
c
e
r
:
t
o
t
a
l
o
r
g
a
n
i
c
c
a
r
b
o
n
(
f
e
m
a
l
e
s
,
8
=
0
.
6
5
)
,
t
r
i
h
a
l
o
m
e
t
h
a
n
e
s
(
f
e
m
a
l
e
s
,
B
=
—
0
.
6
2
)
,
h
a
r
d
n
e
s
s
(
m
a
l
e
s
,
B
=
-
0
.
7
0
)
;
(
v
)
c
a
n
c
e
r
o
f
t
h
e
l
a
r
g
e
i
n
t
e
s
t
i
n
e
i
n
c
l
u
d
i
n
g
r
e
c
t
u
m
:
p
o
p
u
l
a
t
i
o
n
d
e
n
s
i
t
y
(
f
e
m
a
l
e
s
,
B
=
O
.
4
0
)
;
(
v
i
)
t
o
t
a
l
g
a
s
t
r
o
i
n
t
e
s
t
i
n
a
l
c
a
n
c
e
r
:
a
s
b
e
s
t
o
s
c
o
n
c
e
n
t
r
a
t
i
o
n
(
m
a
l
e
s
,
B
=
-
0
.
4
5
)
,
t
r
i
h
a
l
o
m
e
t
h
a
n
e
s
(
m
a
l
e
s
,
B
=
0
.
5
0
)
a
n
d
h
a
r
d
n
e
s
s
(
m
a
l
e
s
,
B
=
-
O
.
4
5
;
f
e
m
a
l
e
s
,
B
=
-
0
.
3
8
)
;
(
v
i
i
)
k
i
d
n
e
y
c
a
n
c
e
r
:
h
a
r
d
n
e
s
s
(
m
a
l
e
s
,
B
=
0
.
4
7
)
;
(
v
i
i
i
)
b
l
a
d
d
e
r
c
a
n
c
e
r
:
g
r
o
u
n
d
w
a
t
e
r
s
o
u
r
c
e
_
(
f
e
m
a
l
e
s
,
B
=
0
.
5
8
)
,
f
l
u
o
r
i
d
a
t
i
o
n
(
m
a
l
e
s
,
B
=
-
0
.
5
1
)
;
(
i
x
)
c
a
n
c
e
r
o
f
l
y
m
p
h
a
t
i
c
t
i
s
s
u
e
s
:
t
o
t
a
l
o
r
g
a
n
i
c
c
a
r
b
o
n
(
m
a
l
e
s
,
B
=
0
.
6
6
)
;
a
n
d
(
x
)
l
e
u
k
e
m
i
a
:
t
o
t
a
l
o
r
g
a
n
i
c
c
a
r
b
o
n
(
m
a
l
e
s
,
B
=
-
0
.
5
1
)
,
t
r
i
h
a
l
o
m
e
t
h
a
n
e
s
(
m
a
l
e
s
,
B
=
0
.
9
4
)
.
M
u
l
t
i
p
l
e
r
e
g
r
e
s
s
i
o
n
a
n
a
l
y
s
i
s
y
i
e
l
d
e
d
p
o
s
i
t
i
v
e
b
u
t
s
t
a
t
i
s
t
i
c
a
l
l
y
i
n
s
i
g
n
i
f
i
c
a
n
t
c
o
r
r
e
l
a
t
i
o
n
s
b
e
t
w
e
e
n
a
s
b
e
s
t
o
s
c
o
n
c
e
n
t
r
a
t
i
o
n
a
n
d
c
a
n
c
e
r
s
o
f
t
h
e
l
u
n
g
a
n
d
l
y
m
p
h
a
t
i
c
t
i
s
s
u
e
s
i
n
f
e
m
a
l
e
s
(
B
=
0
.
3
2
a
n
d
0
.
3
8
,
r
e
s
p
e
c
t
i
v
e
l
y
)
.
A
l
t
h
o
u
g
h
f
l
u
o
r
i
d
a
t
i
o
n
w
a
s
p
o
s
i
t
i
v
e
l
y
c
o
r
r
e
l
a
t
e
d
W
i
t
h
c
a
n
c
e
r
s
o
f
t
h
e
m
o
u
t
h
,
e
s
o
p
h
a
g
u
s
a
n
d
l
a
r
g
e
i
n
t
e
s
t
i
n
e
b
a
s
e
d
o
n
s
i
m
p
l
e
l
i
n
e
a
r
r
e
g
r
e
S
S
i
o
n
(
T
a
b
l
e
2
)
,
m
u
l
t
i
p
l
e
r
e
g
r
e
s
s
i
o
n
y
i
e
l
d
e
d
n
e
g
a
t
i
v
e
c
o
r
r
e
l
a
t
i
o
n
s
f
o
r
t
h
e
s
e
S
i
t
e
s
.
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TABLE 5
A
G
E
—
S
T
A
N
D
A
R
D
I
Z
E
D
M
O
R
T
A
L
I
T
Y
R
A
T
E
S
(
A
G
E
3
5
—
6
9
)
F
O
R
S
H
E
R
B
R
O
O
K
E
A
N
D
C
O
M
P
A
R
I
S
O
N
L
O
C
A
L
I
T
I
E
S
  
M
A
L
E
S
F
E
M
A
L
E
C
O
M
P
A
R
I
S
O
N
C
O
M
P
A
R
I
S
O
N
S
H
E
R
B
R
O
O
K
E
L
O
C
A
L
I
T
I
E
S
S
H
E
R
B
R
O
O
K
E
L
O
C
A
L
I
T
I
E
S
A
L
L
C
A
U
S
E
S
1
2
2
2
1
3
0
3
5
6
9
6
2
5
A
L
L
C
A
N
C
E
R
2
8
5
2
9
8
2
6
0
2
2
3
TONGUE, MOUTH
&
P
H
A
R
Y
N
X
7
.
2
9
.
7
0
.
6
1
.
9
E
S
O
P
H
A
G
U
S
6
.
5
7
.
4
0
.
0
1
.
5
S
T
O
M
A
C
H
2
9
.
6
2
7
.
8
8
.
9
1
0
.
7
L
A
R
G
E
I
N
T
E
S
T
I
N
E
E
X
C
E
P
T
R
E
C
T
U
M
1
8
.
5
2
4
.
8
2
8
.
1
2
8
.
7
R
E
C
T
U
M
1
3
.
5
1
1
.
3
6
.
6
8
.
7
P
A
N
C
R
E
A
S
1
6
.
5
1
7
.
8
5
.
4
9
.
0
T
O
T
A
L
G
A
S
T
R
O
I
N
—
T
E
S
T
I
N
A
L
C
A
N
C
E
R
9
2
.
6
9
6
.
4
5
3
.
8
6
5
.
4
L
U
N
G
9
4
.
8
1
0
4
.
2
2
0
.
3
1
8
.
1
B
R
E
A
S
T
—
-
5
9
.
4
5
8
.
0
U
T
E
R
U
S
(
C
E
R
V
I
X
&
C
O
R
P
U
S
)
-
-
1
9
.
2
1
8
.
7
O
V
A
R
Y
-
-
1
1
.
4
1
8
.
0
P
R
O
S
T
A
T
E
1
4
.
6
1
2
.
7
-
-
B
L
A
D
D
E
R
5
.
9
9
.
5
3
.
6
1
.
7
K
I
D
N
E
Y
9
.
1
6
.
9
0
.
6
3
.
9
B
R
A
I
N
1
0
.
6
1
0
.
6
5
.
4
5
.
7
L
Y
M
P
H
A
T
I
C
1
3
.
6
1
2
.
0
1
0
.
1
9
.
2
L
E
U
K
E
M
I
A
9
.
3
9
.
1
6
.
0
6
.
0
7
c
o
m
p
a
r
i
s
o
n
T
o
c
a
i
i
t
i
e
s
:
M
o
n
c
t
o
n
,
S
a
i
n
t
J
o
h
n
(
N
.
B
.
)
,
C
h
i
c
o
u
t
i
m
i
,
T
r
o
i
s
R
i
v
i
e
r
e
s
,
K
i
n
g
s
t
o
n
,
S
u
d
b
u
r
y
,
S
t
.
J
o
h
n
'
s
(
N
f
i
d
.
)
.
M
a
t
c
h
e
d
f
o
r
s
u
r
f
a
c
e
w
a
t
e
r
s
o
u
r
c
e
,
c
h
T
o
r
i
n
a
t
i
o
n
a
n
d
p
o
p
u
i
a
t
i
o
n
s
i
z
e
(
5
0
,
0
0
0
-
9
9
,
9
9
9
)
.
 
N
o
t
e
:
N
o
n
e
o
f
d
i
f
f
e
r
e
n
c
e
s
a
r
e
s
t
a
t
i
s
t
i
c
a
i
i
y
s
i
g
n
i
f
i
c
a
n
t
a
t
t
h
e
0
.
0
5
T
e
v
e
I
b
y
l
-
t
a
i
T
e
d
T
—
t
e
s
t
.
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2.x
A
L
L
C
A
U
S
E
S
M
F
A
L
L
C
A
N
C
E
R
M
F
C
A
.
T
O
N
G
U
E
,
M
O
U
T
H
M
&
P
H
A
R
Y
N
X
F
C
A
.
E
S
O
P
H
A
G
U
S
M
F
C
A
.
S
T
O
M
A
C
H
M
F
C
A
.
L
A
R
G
E
I
N
T
E
S
T
I
N
E
M
I
N
C
L
U
D
I
N
G
R
E
C
T
U
M
F
C
A
.
P
A
N
C
R
E
A
S
M
I F
CA
.
D
I
G
E
S
T
I
V
E
M
S
Y
S
T
E
M
{
1
5
0
—
1
5
9
1
F
C
A
.
L
U
N
G
M
F
CA
.
B
R
E
A
S
T
F
CA
.
U
T
E
R
U
S
(
1
8
0
7
1
8
2
1
F
CA
.
O
V
A
R
Y
F
C
A
.
P
R
O
S
T
A
T
E
M
CA
.
K
I
D
N
E
Y
M
F
CA
.
BL
AD
DE
R
M
F
CA. LYMPHATIC M
TISSUES {200—203) F
LEUKEMIA (204-2071 M
F
HATER
$495
.14
.01
.05
.04
-.21
.05
—.23
—.32
-.01
—.09
—.16
.18
-.09
.22
~.22
.07
.23
—.23
.01
.32*
—.41*
.15
.24
.58*
.14
.42
.12
.05
ASE
CONC
.29
.23
.35*
.23
.37*
.02
.31
.28
.34
.23
.38
.20
.24
.19
.45*
.34
.14
.32
.14
.17
.30
.07
.06
.45
.38
.07
.02
.38
«.21
.04
FLUOR
.07
.05
.40*
.03
.50**
.04
.36
.07
.39
.00
.17
.08
.03
.01
.34
.11
~.30
.14
.12
.04
~.17
.10
.27
.05'
.51*
.02
.34
.12
.12
.09
TABLE 6
64
19.9
.12
.45
.06
.55**
.02
.19
.45
.17
.11
.65**
.06
.10
.48
.29
.15
.34
.18
.19
.06
*‘k
.16
.02
.00
.33
.66*
.21
.51*
.03
51
um
.04
.26
.50*
.20
.17
.16
.79**
.25
.27
.62
.22
.23
.60
.27
.50*
.13
.49*
.30
.27
.48*
-.07
.14
.14
.51
.34
.25
.46
.17
.94**
.17
WATER
HARD
.48**
.31
.52**
.43**
.37*
.17
.03
.01
.70**
.13
.29
.35
.02
.09
.45**
.38*
.59**
.09
.26
.56**
.29
.07
.47*
.01
.21
.23
.21
.12
.21
.29
POP
2%
.14
.04
.38*
.30
.23
.21
.29
.05
.15
.13
.24
.40*
.06
.12
.29
.31
.35*
.10
.22
.11
.08
.11
.02
.11
.22
.06
.12
.37
.31
.01
MUL
TIP
LE
REG
RES
SIO
N
ANA
LYS
IS,
BET
A C
OEF
FIC
IEN
TS
(LEAST—WISE DELETION, 28 CITIES)
AVG
FAM
m
.19
.31
.09
.07*
.42*
.83**
.32
.06
.06
.26
.01
—.24
.15
.28
.06
.16
.15
.25
.05
.09
.40
.04
.41
.04
.14
.12
.45
.06
.01
.14
.63**
.67**
.36
.40*
.56**
.39
.12
.03
.06
.27
.26
.12
.15
.23
.24
.32
.31
.20
.35
.42*
.28
.41
.06
.06
.02
.33
.29
.01
.05
.17
 
 Discussion
Giv
en
the
hig
h
ris
k
of
per
ito
nea
l
mes
oth
eli
oma
(28
)
and
oth
er
gas
tro
-
int
est
ina
l
can
cer
s
(29
)
in
asb
est
os
wor
ker
s,
the
neg
ati
ve
fin
din
gs
of
the
pr
es
en
t
st
ud
y
mu
st
be
in
te
rp
re
te
d
ca
ut
io
us
ly
.
If
th
e
hi
gh
ri
sk
of
suc
h
can
cer
s
in
asb
est
os
wor
ker
s
is
due
to
asb
est
os
fib
res
pre
sen
t
in
swa
llo
wed
spu
tum
,
the
n
one
wou
ld
exp
ect
asb
est
os
fib
res
in
dri
nki
ng
wat
er
to
inc
rea
se
th
e
ri
sk
of
th
es
e
ca
nc
er
s
in
ex
po
se
d
po
pu
la
ti
on
s.
Th
er
e
are
se
ve
ra
l
po
ss
ib
le
explanations for our negative results:
1. Dose
Up
to
75
%
of
as
be
st
os
in
ha
le
d
by
ra
ts
ap
pe
ar
ed
in
th
e
fe
ce
s
wi
th
in
30
da
ys
(30
).
Fe
ce
s
fr
om
wo
rk
er
s
oc
cu
pa
ti
on
al
ly
ex
po
se
d
to
hi
gh
le
ve
ls
of
as
be
st
os
re
ve
al
ed
4
to
93
x
106
fi
br
es
pe
r
gr
am
(a
ve
ra
ge
=
26
x
106
);
sa
mp
le
s
fr
om
un
ex
go
se
d
pe
rs
on
s
co
nt
ai
ne
d
0.
0
to
1.7
X
106
fi
br
es
pe
r
gr
am
(a
ve
ra
ge
= 0
.4
X
10
).
As
su
mi
ng
th
at
ad
ul
t
ma
le
s
pa
ss
an
av
er
ag
e
of
ab
ou
t
150
g
of
fe
ce
s
per
day
32)
,
the
hig
hly
exp
ose
d
wor
ker
s
wou
ld
eli
min
ate
an
ave
rag
e
of
abo
ut
3.
9
X
10
as
be
st
os
fi
br
es
pe
r
da
y
vi
a
th
e
ga
st
ro
in
te
st
in
al
tr
ac
t.
To
ob
ta
in
a
si
mi
la
r
ex
po
su
re
fr
om
dr
in
ki
ng
wa
te
r
al
on
e,
a
pe
rs
on
wo
ul
d
ha
ve
to
dr
in
k
2
li
tr
es
of
wa
te
r
pe
r
da
y
co
nt
ai
ni
ng
2
X
109
fi
br
es
pe
r
lit
re.
Ev
en
re
si
de
nt
s
of
Sh
er
br
oo
ke
,
wi
th
an
av
er
ag
e
of
153
X
106
fi
br
es
pe
r
li
tr
e
in
sa
mp
le
s
fr
om
th
e
di
st
ri
bu
ti
on
sy
st
em
,
wo
ul
d
ha
ve
mo
re
th
an
an
or
de
r
of
ma
gn
it
ud
e
les
s
gas
tro
int
est
ina
l
exp
osu
re
tha
n
exp
ose
d
wor
ker
s.
2.
Phy
sic
al
Cha
rac
ter
ist
ics
of
Asb
est
os
Fib
res
Evi
den
ce
tha
t
asb
est
os
fib
re
dia
met
er
and
len
gth
det
erm
ine
s
its
ca
rc
in
og
en
ic
po
te
nt
ia
l
co
me
s
ma
in
ly
fr
om
an
im
al
st
ud
ie
s
in
vo
lv
in
g
in
je
ct
io
n
of
fi
br
es
in
to
th
e
pl
eu
ra
l
or
pe
ri
to
ne
al
ca
vi
ti
es
and
fr
om
th
e
kn
ow
le
d
e
th
at
fi
br
es
gr
ea
te
r
th
an
3
pm
in
di
am
et
er
or
20
0
pm
in
le
ng
th
ar
e
un
li
ke
y
to
re
ac
h
th
e
al
ve
ol
ar
re
gi
on
s
(3
3)
.
Fi
br
es
le
ss
th
an
1.
4
pm
in
di
am
et
er
an
d
gr
ea
te
r
th
an
8
pm
in
le
ng
th
we
re
fo
un
d
to
be
mo
st
ca
rc
in
og
en
ic
wi
th
re
ga
rd
to
me
so
th
el
io
ma
s
fo
ll
ow
in
g
in
je
ct
io
n
in
to
th
e
pl
eu
ra
l
ca
vi
ty
(2
8)
.
Cu
nn
in
gh
am
e:
31
.
(3
1)
fo
un
d
th
at
on
ly
2%
of
th
e
as
be
st
os
fi
br
es
in
fe
ca
l
sp
ec
im
en
s
fr
om
ex
po
se
d
wo
rk
er
s
we
re
2
pm
or
lo
ng
er
.
Fi
br
e
le
ng
th
di
st
ri
bu
ti
on
s
we
re
de
te
rm
in
ed
fo
r
14
of
th
e
ci
ti
es
in
th
e
Ca
na
di
an
su
rv
ey
(1
3)
an
d
th
e
me
di
an
le
ng
th
s
in
ea
ch
ci
ty
we
re
ge
ne
ra
ll
y
be
tw
ee
n
0.
5
an
d
0.
8
um
.
Ho
we
ve
r,
th
er
e
we
re
us
ua
ll
y
at
le
as
t
5%
of
fi
br
es
lo
ng
er
th
an
2
pm
an
d
1-
2%
lo
ng
er
th
an
5
pm.
No
in
fo
rm
at
io
n
on
fi
br
e
di
am
et
er
was
ob
ta
in
ed
in
th
es
e
tw
o
st
ud
ie
s
(1
3,
31
).
If
th
e
lo
ng
er
fi
br
es
(>
5
pm
)
ar
e
al
so
th
e
mo
st
ca
rc
in
og
en
ic
fo
r
ga
st
ro
in
te
st
in
al
ca
nc
er
s,
th
en
th
er
e
sh
ou
ld
be
so
me
in
cr
ea
se
d
ri
sk
of
ga
st
ro
in
te
st
in
al
ca
nc
er
in
ci
ti
es
wi
th
hi
gh
co
nc
en
tr
at
io
ns
of
as
be
st
os
in
dr
in
ki
ng
wa
te
r
bu
t
th
e
ab
so
lu
te
ex
ce
ss
ri
sk
mu
st
ha
ve
be
en
to
o
sm
al
l
to
be
detectable in the present study.
3. Population Mobility
Po
li
ss
ar
(3
4)
es
ti
ma
te
d
th
at
th
e
ex
ce
ss
ri
sk
of
co
lo
n
ca
nc
er
in
ci
de
nc
e
wo
ul
d
be
un
de
re
st
im
at
ed
by
45
%
due
to
po
pu
la
ti
on
mo
bi
li
ty
at
th
e
mu
ni
ci
pa
li
ty
lev
el
ov
er
a
30
ye
ar
la
te
nt
pe
ri
od
.
Th
e
pr
es
en
t
st
ud
y
is
ba
se
d
on
pl
ac
e
of
us
ua
l
re
si
de
nc
e
at
th
e
ti
me
of
de
at
h
an
d
no
da
ta
we
re
av
ai
la
bl
e
to
ad
ju
st
fo
r
mobility.
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 4. Use of Mortality Data
Per
cy
gt
al.
(35
)
stu
die
d c
anc
er
dea
ths
dur
ing
197
0-1
971
in
are
as
cov
ere
d
by
the
Thi
rd
Nat
ion
al
Can
cer
Sur
vey
and
fou
nd
tha
t
dea
th
cer
tif
ica
tes
cor
rec
tly
ide
nti
fie
d
93%
of
cas
es
kno
wn
to
inv
olv
e
can
cer
s
of
the
col
on
and
re
ct
um
and
5%
of
de
at
hs
at
tr
ib
ut
ed
to
co
lo
n
and
re
ct
um
ca
nc
er
s
we
re
ac
tu
al
ly
du
e
to
ot
he
r
Si
te
s.
Th
e
co
rr
es
po
nd
in
g
pe
rc
en
ta
ge
s
fo
r
ot
he
r
ga
st
ro
in
te
st
in
al
ca
nc
er
s
we
re
:
es
op
ha
gu
s:
93
%,
4%
;
st
om
ac
h:
89
%,
9%
;
pa
nc
re
as
:
90
%,
11
%.
Th
us
,
if
Ca
na
di
an
ex
pe
ri
en
ce
is
si
mi
la
r
to
th
at
in
th
e
Un
it
ed
St
at
es
,
th
e
us
e
of
mo
rt
al
it
y
da
ta
sh
ou
ld
no
t
se
ri
ou
sl
y
we
ak
en
th
e
pr
es
en
t
st
ud
y.
5.
Us
e
of
Re
ce
nt
Ex
po
su
re
Da
ta
Th
e
pr
es
en
t
st
ud
y
ut
il
iz
ed
ex
po
su
re
da
ta
fr
om
19
77
an
d
mo
rt
al
it
y
da
ta
fo
r
th
e
pe
ri
od
19
66
to
19
76
.
Si
nc
e
th
e
la
te
nt
pe
ri
od
be
tw
ee
n
fi
rs
t
ex
po
su
re
to
a
ca
rc
in
og
en
an
d
de
at
h
du
e
to
ca
nc
er
in
hu
ma
ns
is
ge
ne
ra
ll
y
mo
re
th
an
20
ye
ar
s,
th
e
pr
es
en
t
st
ud
y
is
on
ly
va
li
d
if
cu
rr
en
t
wa
te
r
qu
al
it
y
da
ta
re
fl
ec
t
th
e
si
tu
at
io
n
20
or
mo
re
ye
ar
s
ea
rl
ie
r.
Wi
th
re
ga
rd
to
as
be
st
os
,
cu
rr
en
t
co
nc
en
tr
at
io
ns
in
th
e
dr
in
ki
ng
wa
te
r
of
pl
ac
es
su
ch
as
Sh
er
br
oo
ke
an
d
Th
et
fo
rd
Mi
ne
s
pr
ob
ab
ly
do
pr
ov
id
e
a
va
li
d
in
di
ca
ti
on
of
th
e
si
tu
at
io
n
20
-3
0
ye
ar
s
ag
o
be
ca
us
e
th
e
wa
te
r
su
pp
li
es
ar
e
co
nt
am
in
at
ed
by
so
ur
ce
s
pr
es
en
t
th
en
an
d
f
i
l
t
r
a
t
i
o
n
ha
s
ne
ve
r
be
en
in
tr
od
uc
ed
.
In
ge
ne
ra
l,
th
ou
gh
,
th
er
e
is
li
tt
le
hi
st
or
ic
al
in
fo
rm
at
io
n
re
ad
il
y
av
ai
la
bl
e
co
nc
er
ni
ng
th
e
na
tu
re
an
d
ti
mi
ng
of
c
h
a
n
g
e
s
in
w
a
t
e
r
t
r
e
a
t
m
e
n
t
m
e
t
h
o
d
s
in
C
a
n
a
d
a
an
d
we
c
a
n
n
o
t
be
v
e
r
y
c
o
n
f
i
d
e
n
t
t
h
a
t
r
e
s
u
l
t
s
of
p
r
e
s
e
n
t
s
u
r
v
e
y
s
ar
e
c
l
o
s
e
to
w
h
a
t
t
h
e
y
w
o
u
l
d
h
a
ve
b
e
e
n
in
earlier years.
6.
C
o
n
f
o
u
n
d
i
n
g
V
a
r
i
a
b
l
e
s
D
i
e
t
a
r
y
a
n
d
o
t
h
e
r
f
a
c
t
o
r
s
a
r
e
p
r
o
b
a
b
l
y
o
f
s
u
b
s
t
a
n
t
i
a
l
i
m
p
o
r
t
a
n
c
e
i
n
t
h
e
e
t
i
o
l
o
g
y
o
f
g
a
s
t
r
o
i
n
t
e
s
t
i
n
a
l
c
a
n
c
e
r
s
b
u
t
n
o
d
a
t
a
w
e
r
e
a
v
a
i
l
a
b
l
e
t
o
a
d
j
u
s
t
f
o
r
d
i
f
f
e
r
e
n
c
e
s
i
n
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
s
u
c
h
f
a
c
t
o
r
s
i
n
t
h
e
m
u
n
i
c
i
p
a
l
i
t
i
e
s
i
n
c
l
u
d
e
d
i
n
t
h
e
p
r
e
s
e
n
t
s
t
u
d
y
.
A
d
j
u
s
t
m
e
n
t
w
a
s
p
e
r
f
o
r
m
e
d
f
o
r
d
e
m
o
g
r
a
p
h
i
c
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
s
u
c
h
a
s
i
n
c
o
m
e
a
n
d
m
o
t
h
e
r
t
o
n
g
u
e
w
h
i
c
h
p
r
o
b
a
b
l
y
p
r
o
v
i
d
e
a
n
i
n
d
e
x
o
f
d
i
e
t
a
r
y
h
a
b
i
t
s
b
u
t
a
m
o
r
e
d
i
r
e
c
t
m
e
a
s
u
r
e
w
o
u
l
d
b
e
m
u
c
h
p
r
e
f
e
r
a
b
l
e
.
S
o
m
e
o
f
t
h
e
r
e
s
u
l
t
s
o
f
m
u
l
t
i
p
l
e
r
e
g
r
e
s
s
i
o
n
a
n
a
l
y
s
i
s
w
e
r
e
c
o
n
s
i
s
t
e
n
t
w
i
t
h
p
r
e
v
i
o
u
s
w
o
r
k
.
F
o
r
e
x
a
m
p
l
e
,
t
h
e
r
e
l
a
t
i
v
e
l
y
s
t
r
o
n
g
p
o
s
i
t
i
v
e
c
o
r
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
g
e
n
e
r
a
l
m
o
r
t
a
l
i
t
y
a
n
d
l
o
w
e
d
u
c
a
t
i
o
n
i
s
w
e
l
l
k
n
o
w
n
(
3
6
)
.
T
h
e
r
e
w
a
s
a
s
t
a
t
i
s
t
i
c
a
l
l
y
s
i
g
n
i
f
i
c
a
n
t
n
e
g
a
t
i
v
e
c
o
r
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
w
a
t
e
r
h
a
r
d
n
e
s
s
a
n
d
m
a
j
o
r
c
a
r
d
i
o
v
a
s
c
u
l
a
r
d
i
s
e
a
s
e
s
(
B
=
—
0
.
4
2
f
o
r
m
a
l
e
s
a
n
d
-
0
.
4
0
f
o
r
f
e
m
a
l
e
s
)
,
a
_
f
i
n
d
i
n
g
r
e
p
o
r
t
e
d
b
y
o
t
h
e
r
s
(
r
e
v
i
e
w
e
d
i
n
R
e
f
e
r
e
n
c
e
3
7
)
.
A
S
i
g
n
i
f
i
c
a
n
t
n
e
g
a
t
i
v
e
c
o
r
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
w
a
t
e
r
h
a
r
d
n
e
s
s
a
n
d
g
a
s
t
r
o
i
n
t
e
s
t
i
n
a
l
c
a
n
c
e
r
w
a
s
a
p
p
a
r
e
n
t
i
n
b
o
t
h
s
e
x
e
s
a
n
d
w
a
s
p
a
r
t
i
c
u
l
a
r
l
y
s
t
r
o
n
g
f
o
r
m
a
l
e
s
t
o
m
a
c
h
c
a
n
c
e
r
.
A
r
e
p
o
r
t
f
r
o
m
P
o
l
a
n
d
a
l
s
o
i
n
d
i
c
a
t
e
d
a
n
e
g
a
t
i
v
e
c
o
r
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
w
a
t
e
r
h
a
r
d
n
e
s
s
a
n
d
m
a
l
e
s
t
o
m
a
c
h
c
a
n
c
e
r
b
u
t
o
n
l
y
f
o
u
r
w
a
t
e
r
s
o
u
r
c
e
s
w
i
t
h
a
r
e
l
a
t
i
v
e
l
y
s
m
a
l
l
r
a
n
g
e
o
f
w
a
t
e
r
h
a
r
d
n
e
s
s
v
a
l
u
e
s
w
e
r
e
s
t
u
d
i
e
d
(
3
8
)
.
U
s
e
o
f
g
r
o
u
n
d
w
a
t
e
r
w
a
s
p
O
S
i
t
i
v
e
l
y
c
o
r
r
e
l
a
t
e
d
w
i
t
h
b
l
a
d
d
e
r
c
a
n
c
e
r
(
s
t
a
t
i
s
t
i
c
a
l
l
y
s
i
g
n
i
f
i
c
a
n
t
o
n
l
y
i
n
f
e
m
a
l
e
s
)
.
H
o
w
e
e
t
a
l
.
(
3
9
)
f
o
u
n
d
a
s
i
g
n
i
f
i
c
a
n
t
l
y
i
n
c
r
e
a
s
e
d
r
e
l
a
t
i
v
e
r
i
s
k
o
f
b
l
a
d
d
e
r
c
a
n
c
e
r
—
a
m
o
n
g
m
a
l
e
s
b
u
t
n
o
t
f
e
m
a
l
e
s
w
h
o
u
s
e
d
n
o
n
p
u
b
l
i
c
w
a
t
e
r
s
u
p
p
l
i
e
s
;
h
o
w
e
v
e
r
,
a
l
l
s
o
u
r
c
e
s
(
r
i
v
e
r
s
,
w
e
l
l
s
,
e
t
c
.
)
w
e
r
e
a
s
s
o
c
i
a
t
e
d
w
i
t
h
i
n
c
r
e
a
s
e
d
r
i
s
k
f
o
r
53
 
  
m
a
i
e
s
.
W
e
d
i
d
n
o
t
o
b
s
e
r
v
e
a
p
o
s
i
t
i
v
e
c
o
r
r
e
i
a
t
i
o
n
b
e
t
w
e
e
n
u
s
e
o
f
s
u
r
f
a
c
e
w
a
t
e
r
a
n
d
c
a
n
c
e
r
s
o
f
t
h
e
s
t
o
m
a
c
h
a
n
d
b
T
a
d
d
e
r
as
r
e
p
o
r
t
e
d
b
y
K
u
z
m
a
g
3
E
l
.
(8
).
S
i
g
n
i
f
i
c
a
n
t
a
s
s
o
c
i
a
t
i
o
n
s
b
e
t
w
e
e
n
v
a
r
i
o
u
s
c
a
n
c
e
r
s
a
n
d
t
o
t
a
T
o
r
g
a
n
i
c
c
a
r
b
o
n
o
r
t
r
i
h
a
i
o
m
e
t
h
a
n
e
s
w
e
r
e
o
b
s
e
r
v
e
d
i
n
t
h
e
p
r
e
s
e
n
t
s
t
u
d
y
b
u
t
t
h
e
r
e
w
a
s
n
o
s
e
x
c
o
n
c
o
r
d
a
n
c
e
.
C
a
n
t
o
r
§
t
_
a
l
.
(
9
)
o
b
s
e
r
v
e
d
a
p
o
s
i
t
i
v
e
c
o
r
r
e
T
a
t
i
o
n
b
e
t
w
e
e
n
b
r
o
m
i
n
e
-
c
o
n
t
a
i
n
i
n
g
t
r
i
h
a
T
o
m
e
t
h
a
n
e
s
i
n
d
r
i
n
k
i
n
g
w
a
t
e
r
a
n
d
c
a
n
c
e
r
o
f
t
h
e
b
i
a
d
d
e
r
i
n
b
o
t
h
s
e
x
e
s
.
O
t
h
e
r
a
s
s
o
c
i
a
t
i
o
n
s
w
e
r
e
o
b
s
e
r
v
e
d
b
u
t
w
e
r
e
w
e
a
k
e
r
a
n
d
T
e
s
s
c
o
n
s
i
s
t
e
n
t
t
h
a
n
t
h
a
t
f
o
r
b
T
a
d
d
e
r
c
a
n
c
e
r
.
T
h
e
p
r
e
s
e
n
t
s
t
u
d
y
d
i
d
n
o
t
r
e
v
e
a
T
t
h
e
T
a
t
t
e
r
b
u
t
b
o
t
h
s
t
u
d
i
e
s
i
n
d
i
c
a
t
e
d
a
n
e
g
a
t
i
v
e
a
s
s
o
c
i
a
t
i
o
n
b
e
t
w
e
e
n
t
r
i
h
a
T
o
m
e
t
h
a
n
e
s
a
n
d
f
e
m
a
T
e
s
t
o
m
a
c
h
c
a
n
c
e
r
.
H
o
g
a
n
e
:
3
1
.
(
1
1
)
r
e
p
o
r
t
e
d
p
o
s
i
t
i
v
e
a
s
s
o
c
i
a
t
i
o
n
s
i
n
b
o
t
h
s
e
x
e
s
b
e
t
w
e
e
n
c
h
T
o
r
o
f
o
r
m
a
n
d
c
a
n
c
e
r
s
o
f
t
h
e
T
a
r
g
e
i
n
t
e
s
t
i
n
e
a
n
d
b
i
a
d
d
e
r
a
n
d
n
e
g
a
t
i
v
e
a
s
s
o
c
i
a
t
i
o
n
s
b
e
t
w
e
e
n
c
h
T
o
r
o
f
o
r
m
a
n
d
s
t
o
m
a
c
h
c
a
n
c
e
r
.
T
h
e
r
e
w
e
r
e
s
t
r
o
n
g
p
o
s
i
t
i
v
e
a
s
s
o
c
i
a
t
i
o
n
s
b
e
t
w
e
e
n
t
r
i
h
a
T
o
m
e
t
h
a
n
e
s
a
n
d
c
a
n
c
e
r
o
f
t
h
e
e
s
o
p
h
a
g
u
s
a
n
d
T
e
u
k
e
m
i
a
a
m
o
n
g
m
a
T
e
s
b
u
t
n
o
t
f
e
m
a
i
e
s
i
n
t
h
e
p
r
e
s
e
n
t
s
t
u
d
y
.
G
i
v
e
n
t
h
e
T
i
m
i
t
a
t
i
o
n
s
o
f
t
h
i
s
t
y
p
e
o
f
s
t
u
d
y
(
i
e
.
e
c
o
i
o
g
i
c
a
i
s
t
u
d
i
e
s
)
,
i
t
s
e
e
m
s
p
o
i
n
t
i
e
s
s
t
o
s
p
e
c
u
T
a
t
e
a
b
o
u
t
t
h
e
s
i
g
n
i
f
i
c
a
n
c
e
o
f
i
d
e
n
t
i
f
i
e
d
a
s
s
o
c
i
a
t
i
o
n
s
u
n
T
e
s
s
t
h
e
y
a
r
e
c
o
n
s
i
s
t
e
n
t
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COLON
CANCER
IN
WATERTOWN,
NEW
YORK
In one of those routine tabulations that Cancer Registries prepare, it was
noted that the colo-rectal cancer incidence rate during the latter part of the
decade of the 1960's among residents of Jefferson County, New York, was
apparently extremely high. The rate was some three times that of some other
counties of the State and more than twice that of each of the three adjacent
counties. However, these colon cancer rates were not age-adjusted and data
from the 1970 Census was then not yet available.
At that time, the Bureau of Cancer Control was interested in embarking
upon an analytic epidemiologic study of colon cancer. We wanted to select
some
area
of t
he S
tate
wher
e th
e ra
tes
were
sign
ific
antl
y di
ffer
ent
from
the
State average.
Conc
urre
ntly
, we
were
in t
he p
roce
ss o
f a
tota
l ev
alua
tion
of t
he e
ntir
e
New
Yor
k S
tat
e C
anc
er
Rep
ort
ing
Sys
tem
.
The
sys
tem
had
bee
n u
sed
to
stu
dy
sev
era
l
imp
ort
ant
can
cer
pro
ble
ms,
but
had
not
bee
n u
sed
for
sma
ll
geo
gra
phi
c
,
are
a
ana
lys
es.
The
com
ple
ten
ess
of
rep
ort
ing
had
bee
n
eva
lua
ted
som
e
yea
rs
bef
ore
and
was
bel
iev
ed
to
hav
e c
han
ged
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 years during the entire time period, the rates for Watertown continued to be
markedly elevated.
We then attempted to assess to what extent selected underreporting of
cancer cases in adjacent counties might have created the appearance of an
elevated risk in Jefferson County. We were fortunate to have a medical
student working on this project for the summer. He surveyed all of the
community hospitals of the four country areas, i.e., Jefferson County and the
three adjacent counties of St. Lawrence--along the St. Lawrence River; Lewis
County--a more remote rural county, and Oswego County-~along the shores of
Lake Ontario, in order to ascertain all cases of colo-rectal cancer in a five
year period. Thus, we could determine the completeness of reporting and
determine the accuracy of our collected data. We believed that those patients
referred directly to the Medical Centers such as in Syracuse, had been
adequately reported.
When compared with cases in the State Cancer Registry, it was found that,
although the number of cases from the Registry was considerably greater than
the number of cases found when reviewing the records in the community
hospitals, only about two-thirds of the cases agreed. There was some
underreporting in all of the counties, but two other problems emerged. We had
only recently (i.e., 1966) begun to access multiple primary neoplasms and many
of the cases were being carried in the State Registry under other cancer
sites. We now attempt to secure reporting of all multiple primary neoplasms.
In addition, at that time, a not insignificant proportion of our cases was
first known to us through the Death Certificate. Some of these cases were
subsequently reported routinely, but a case known only through the death
report has the date of death as the index data and the age is the age at
death. The cancer site is that recorded on the death certificate.
Therefore, we initiated a program to obtain additional, more accurate,
information for all cancer deaths that occurred in hospitals to determine the
date of diagnosis, the age at diagnosis and the cancer site as recorded in the
hospital chart.
A general survey of the economy, industry, geography and geology of the
County was carried out. Highlights included the fact that Jefferson County
and the Black River Valley is in an extended period of economic decline.
Contemporary manufacturing consisted of two types:
1.
Production of paper and goods for the paper industry which is
continuing to decline.
2. Manufacturing involving production of high value speciality items
such as hydraulic motors and parts for aerospace use and brakes for
railroad cars.
Agriculture continues to be important with dairying predominant. Also it
should be pointed out that the county has an unusually large proportion of the
population employed in seasonal service occupations related to recreation in
the Thousand Island Area.
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o
i
s
w
e
r
e
s
e
i
e
c
t
e
d
,
b
u
t
u
n
f
o
r
t
u
n
a
t
e
l
y
o
n
i
y
a
p
i
i
o
t
t
e
s
t
w
a
s
c
a
r
r
i
e
d
o
u
t
.
T
h
i
s
p
i
i
o
t
s
t
u
d
y
s
h
o
w
e
d
e
s
s
e
n
t
i
a
i
i
y
n
o
d
i
f
f
e
r
e
n
c
e
i
n
t
h
e
a
m
o
u
n
t
o
f
w
a
t
e
r
c
o
n
s
u
m
e
d
b
y
c
a
s
e
s
a
n
d
c
o
n
t
r
o
i
s
a
n
d
e
s
s
e
n
t
i
a
i
i
y
n
o
d
i
f
f
e
r
e
n
c
e
i
n
i
t
s
s
o
u
r
c
e
.
I
n
a
d
d
i
t
i
o
n
,
t
h
e
r
e
s
i
d
e
n
c
e
h
i
s
t
o
r
i
e
s
w
e
r
e
u
n
r
e
m
a
r
k
a
b
i
e
.
M
a
n
y
c
h
a
n
g
e
s
a
n
d
i
m
p
r
o
v
e
m
e
n
t
s
h
a
v
e
b
e
e
n
m
a
d
e
i
n
t
h
e
S
t
a
t
e
R
e
g
i
s
t
r
y
.
R
u
i
e
s
h
a
v
e
b
e
e
n
d
e
v
e
i
o
p
e
d
t
o
a
i
i
o
c
a
t
e
r
e
s
i
d
e
n
t
s
s
o
t
h
a
t
w
e
b
e
i
i
e
v
e
r
e
s
i
d
e
n
c
e
i
n
s
m
a
i
i
g
e
o
g
r
a
p
h
i
c
a
r
e
a
s
i
s
n
o
w
m
u
c
h
m
o
r
e
a
c
c
u
r
a
t
e
.
F
i
e
i
d
w
o
r
k
e
r
s
a
r
e
e
m
p
i
o
y
e
d
t
o
e
n
s
u
r
e
m
o
r
e
c
o
m
p
i
e
t
e
r
e
p
o
r
t
i
n
g
,
i
n
c
i
u
d
i
n
g
t
h
e
r
e
p
o
r
t
i
n
g
o
f
m
u
i
t
i
p
i
e
p
r
i
m
a
r
i
e
s
.
"
D
e
a
t
h
c
e
r
t
i
f
i
c
a
t
e
o
n
l
y
"
,
c
a
s
e
s
a
r
e
f
o
i
i
o
w
e
d
b
a
c
k
t
o
a
s
c
e
r
t
a
i
n
m
o
r
e
a
c
c
u
r
a
t
e
s
i
t
e
s
o
f
c
a
n
c
e
r
,
i
n
d
e
x
d
a
t
e
s
a
n
d
a
g
e
s
.
S
o
w
h
a
t
d
o
w
e
n
o
w
s
e
e
r
e
g
a
r
d
i
n
g
c
o
i
o
-
r
e
c
t
a
i
c
a
n
c
e
r
i
n
c
i
d
e
n
c
e
i
n
J
e
f
f
e
r
s
o
n
C
o
u
n
t
y
?
I
n
c
o
m
p
a
r
i
n
g
t
h
e
o
b
s
e
r
v
e
d
n
u
m
b
e
r
o
f
c
a
s
e
s
w
i
t
h
t
h
e
e
x
p
e
c
t
e
d
n
u
m
b
e
r
f
o
r
t
h
e
y
e
a
r
s
1
9
7
4
-
1
9
7
6
,
w
i
t
h
t
h
e
e
x
p
e
c
t
e
d
n
u
m
b
e
r
s
d
e
r
i
v
e
d
b
y
a
p
p
i
y
i
n
g
t
h
e
a
g
e
-
s
e
x
s
p
e
c
i
f
i
c
r
a
t
e
s
f
o
r
t
h
e
S
t
a
t
e
t
o
t
h
e
e
s
t
i
m
a
t
e
d
p
o
p
u
i
a
t
i
o
n
o
f
t
h
e
C
o
u
n
t
y
,
t
h
e
c
o
i
o
-
r
e
c
t
a
i
c
a
n
c
e
r
r
a
t
e
s
f
o
r
J
e
f
f
e
r
s
o
n
C
o
u
n
t
y
s
t
i
i
]
r
e
m
a
i
n
h
i
g
h
.
F
u
r
t
h
e
r
m
o
r
e
,
t
h
e
r
a
t
e
s
f
o
r
t
h
e
s
u
r
r
o
u
n
d
i
n
g
c
o
u
n
t
i
e
s
r
e
m
a
i
n
w
e
i
i
b
e
i
o
w
t
h
e
State average.
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APPENDIX F
CANCER REGISTRY SURVEY,
COMPLETED QUESTIONNAIRES BY
TH
E
GR
EA
T
LA
KE
S
BA
SI
N
CA
NC
ER
RE
GI
ST
RI
ES
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‘
National Cancer
Statistics Canada
l
e
g
i
s
t
r
y
N
a
m
e
;
§
§
§
§
§
§
f
ﬁ
f
_
§
f
z
z
:
f
i
h
8
Date: Feb. 16, 1981
 
CANCER REGISTRY SURVEY
GREAT LAKES BASIN
Please provide short answers to the questions that follow.
If
a q
ues
tio
n o
r i
tem
doe
s n
ot
app
ly,
ple
ase
ind
ica
te
by
3 '
N/A
'.
1.0
REGISTRY CHARACTERISTICS
1.1
1.2
1.3
1.4
De
sc
ri
be
th
e
cu
rr
en
t
st
ag
e
of
re
gi
st
ry
de
ve
lo
pm
en
t
or
op
er
at
io
n
(when did it start):
Op
er
at
io
na
l
—
st
ar
te
d
on
Ja
nu
ar
y
1,
19
69
 
De
sc
ri
be
th
e
po
pu
la
ti
on
co
ve
ra
ge
,
si
ze
an
d
ch
ar
ac
te
ri
st
ic
s:
Total Canadian Population
Li
st
th
e
re
gi
st
ry
da
ta
so
ur
ce
s
an
d
co
ll
ec
ti
on
te
ch
ni
qu
es
:
D
A
T
A
Y
E
A
R
C
U
R
R
E
N
T
C
O
L
L
E
C
T
I
O
N
S
O
U
R
C
E
S
T
A
R
T
E
D
Y
E
A
R
M
E
T
H
O
D
N/A
   
H
U
M
E
?
m
m
M
N
M
W
D
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
p
l
a
n
s
:
D
e
a
t
h
c
l
e
a
r
a
n
c
e
(
s
u
r
v
i
v
o
r
s
h
i
p
)
,
r
i
s
k
f
a
c
t
o
r
s
 
L
i
s
t
t
h
e
r
e
g
i
s
t
r
y
p
e
r
s
o
n
n
e
l
a
n
d
t
h
e
i
r
d
u
t
i
e
s
,
(
c
l
e
r
k
s
,
a
b
s
t
r
a
c
t
o
r
s
,
s
t
a
t
i
s
t
i
c
i
a
n
s
,
p
r
o
g
r
a
m
m
e
r
s
,
e
t
c
.
)
.
 
N
o
.
J
o
b
T
i
t
l
e
D
u
t
i
e
s
1
S
t
a
t
i
s
t
i
c
i
a
n
P
r
o
j
e
c
t
m
a
n
a
g
e
r
i
_
_
_
~
_
_
_
_
.
_
.
_
_
_
_
_
—
1
5
C
l
e
r
i
c
a
l
c
o
d
i
n
g
,
p
u
b
l
i
c
a
t
i
o
n
;
T
e
c
h
n
i
c
a
l
S
u
p
p
o
r
t
c
o
m
p
u
t
e
r
p
r
o
g
r
a
m
m
i
n
g
_
_
_
_
_
.
_
_
_
_
_
_
.
_
_
.
_
I
”
\
'
 
M
|
\
_________,_._..._.-—-
,
N
o
n
e
w
i
t
h
r
e
s
p
e
c
t
t
o
h
u
m
a
n
r
e
s
o
u
r
c
e
s
.
D
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
p
l
a
n
s
.
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‘2‘ Registry Name: NCIRS
 
15 How is the registry directed and funded? c°“s“1tat1°“ pr°V1ded by N3t1°nal
 
Cancer Institute, Committee of DirECtors of Cancer Registries. Funding-Federal
Government, Statistics Canada.
1.6 Describe how the data for the cancer registry is:
COLLECTED: Either in codified machine readable form or reporting form -
depending on source.
CODE
D:
Diag
nosi
s by
trai
ned
medi
cal
code
rs;
othe
r by
trai
ned
cler
ical
pers
ons.
P
R
O
C
E
S
S
E
D
:
C
O
E
P
ut
e
r
VERI
FIED
(EDI
TED)
:
Comp
uter
chec
ks f
or v
alid
code
s an
d co
rrel
atio
n am
ong
spec
ifia
fields.
 
 
VAL
IDA
TED
:
In c
ase
of
inc
ons
ist
enc
ies
ref
ere
nce
is
mad
e t
o r
epo
rti
ng
document or reporting organization.
STORED: magnetic Lane
 
___.._...._——-
1.
7
De
sc
ri
be
th
e
fo
ll
ow
—u
p
te
ch
ni
qu
es
th
at
ar
e
us
ed
by
th
e
re
gi
st
ry
:
:es
gec
tiv
e
Bro
vin
cia
l r
egi
str
ies
are
que
rie
d,
as
req
uir
ed.
1.
8
De
sc
ri
be
th
e
qu
al
it
y
co
nt
ro
l
te
ch
ni
qu
es
us
ed
by
th
e
re
gi
st
ry
:
verification at time of keying
1.
9
Pr
ov
id
e
es
ti
ma
te
s
fo
r
th
e
fo
ll
ou
in
g:
2‘
6
__
~J
K
of
re
gi
st
ry
ca
se
s
ar
e
id
en
ti
fi
ed
by
de
at
h
ce
rt
if
ic
at
es
(u
se
th
e
nu
mb
er
of
de
at
h
ce
rt
if
ic
at
es
on
ly
an
d
th
e
nu
mb
er
of
de
at
hs
th
at
we
re
la
te
r
in
ve
st
ig
at
ed
fo
r
ca
nc
er
si
te
co
nf
ir
ma
ti
on
;
di
vi
de
by
to
ta
l
in
ci
de
nc
e
ca
se
s
fo
r
th
e
sa
me
ye
ar
).
90
'0
Z
of
re
gi
st
ry
ca
se
s
ha
ve
th
ei
r
di
ag
no
se
s
co
nf
ir
me
d
by
hi
st
ol
og
y
(exclude non-melanoma skin tumours).
A81
76§
Wca
ses
of
ne
wl
y
di
ag
no
se
d
ca
nc
er
for
197
7
(ye
ar
)
68
 
-3
-
Re
gi
st
ry
Na
me
:
NC
LR
S
 
2.0 DATA UTILIZATION
2.1 Are the following data elements used in the registry?
(Y = Yes, N u “0,. P - Planned).
Registry NumberOIODIOOOOIIUOtIIUOCOIOOOUI'DDIIO
Case Number (for multiple primary sites).......::::::::::::::::..
Last name.......................................... ..
First given name............................‘ .'............
Second given name...........................:::::::::::::::::::..
Maiden name..................................
Street address...............................:::......-.9......0'
city/cm/counzy................................ZIII""ZI'""
State/Province......................................::...::::...
Zip/Postal code.....................................:..:......:::
Date Of birthooooooouulcer-ocean..-uncut-octooootoeouooocoo-coco.
Age at diagnosis.................................................
Race/Nationality.....c..oo......o....................-..-.......
Marital status..................................................
 
Sex
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.
Dat
e o
f i
nit
ial
dia
gno
sis
...
...
...
...
...
...
...
...
...
...
...
...
...
.
Pri
mar
y s
ite
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
..
His
tol
ogy
...
...
...
...
...
...
...
...
..;
...
...
...
...
...
...
...
...
...
.
Met
hod
of
dia
gno
sti
c
con
fir
mat
ion
...
...
...
...
...
...
...
...
...
...
..
Pai
red
org
an
inv
olv
eme
nt.
...
...
...
...
...
...
...
...
...
...
...
...
...
.
Si
ze
of
tu
mo
ur
..
..
..
..
.;
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Re
gi
on
al
no
de
in
vo
lv
em
en
t.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
St
ag
e
at
di
ag
no
si
s.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Da
te
of
fi
rs
t
tr
ea
tm
en
t.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Fi
rs
t
co
ur
se
of
tr
ea
tm
en
t.
..
..
..
..
..
..
.;
..
..
..
..
..
..
.‘
..
..
..
..
..
.
Da
te
of
fi
rs
t
re
cu
rr
en
ce
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
,.
..
..
..
u
Su
bs
eq
ue
nt
tr
ea
tm
en
t(
s)
..
..
..
..
..
..
..
..
..
..
..
.,
..
..
..
..
..
..
..
..
..
Da
te
of
la
st
co
nt
ac
t/
de
at
h.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.r
..
é
2
:
2
2
:
2
2
:
2
:
6
5
2
z
<
:
y
z
:
z
Q
§
)
z
'
z
=
:
:
:
§
§
2
v
a
g
v
e
l
v
w
w
w
w
'
v
w
v
m
-
v
w
w
w
w
w
m
w
m
w
m
w
'
v
l
v
w
v
w
m
«
:
4
a
a
a
x
K
:
<
€
§
£
Z
ﬂ
§
ﬁ
§
ﬁ
3
ﬁ
§
£
§
'
<
E
§
E
D
‘
(
3
§
E
>
¢
G
§
E
§
E
§
E
§
"
¢
E
D
St
at
us
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Ot
he
r
(P
le
as
e
sp
ec
if
y)
1
 
risk factors
2.
2
P
l
e
a
s
e
i
n
d
i
c
a
t
e
th
e
c
o
d
i
n
g
d
i
r
e
c
t
o
r
y
us
e
d
an
d
da
te
s
o
f
u
s
a
g
e
(e
.g
.
S
N
O
P
1
9
7
2
-
1
9
7
8
,
IC
D9
19
79
+)
.
B
I
S
T
O
L
o
c
y
;
‘
1
9
7
9
+
I
C
D
-
O
M
o
r
p
h
o
l
o
g
y
C
A
N
C
E
R
S
I
T
E
;
I
C
D
A
—
S
1
9
6
9
-
1
9
7
8
.
I
C
D
9
1
9
7
9
+
I
C
D
—
O
T
o
p
o
g
r
a
p
h
y
1
9
7
9
S
T
A
G
E
o
r
D
I
S
E
A
S
E
:
N
-
A
.
 
R
E
S
I
D
E
N
C
E
:
S
t
a
n
d
a
r
d
G
e
o
g
r
a
p
h
i
c
C
o
d
e
2
.
3
D
e
s
c
r
i
b
e
h
o
w
a
n
d
w
h
a
t
s
k
i
n
c
a
n
c
e
r
s
o
r
n
o
n
-
m
a
l
i
g
n
a
n
t
c
o
n
d
i
t
i
o
n
s
a
r
e
r
e
g
i
s
t
e
r
e
d
;
S
k
i
n
c
a
n
c
e
r
s
—
1
f
o
r
e
a
c
h
t
y
p
e
a
p
p
l
i
c
a
b
l
e
.
N
C
I
R
S
d
o
e
s
n
o
t
i
n
c
l
u
d
e
n
o
n
—
m
a
l
i
g
n
a
n
t
c
o
d
i
t
i
o
n
s
b
u
t
d
o
e
s
i
n
c
l
u
d
e
t
h
o
s
e
c
o
n
s
i
d
e
r
e
d
"
i
n
—
s
i
t
u
"
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1.h
2.5
2.6
2.7
2.8
 
'4‘
Registry
Name:
NCIRS
 
Describe
has
cancer
death
information
is
used
in
the
registry:
Ascertainment
of
additionainew
primary
sites
in
provincial
registries.
 
What
census
data
is
readily
available
to
you?
(years,
1eVels of residence,
race,
sex,
etc.):
All
published
or
unpublished
data.
To what
degree
is
the
registry
data
computerized?
(years,
files,
plans,
etc.)
All
data
since
1969
is
computerized
'
 
List the ways in which the registry data was used in 1980. (reports,
requests, studies, etc.):
 
1979 annual report
Describe your‘present computing abilities to analyze and process registry
data:
comma EQUIHENT: AMDAHL 470/V6—II under msz'rso
COMPUTER
PERSONNEL:
1 person directly
responsible
for
processing
If fee for service, describe arrangements: internal bUdSEting
Describe any future plans: "one
 
70
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NCIRS
——_————————-
'5- Registry Name:
3.0 QEGISTRY DEVELOPMENTS
3.1 Are any of the following items collected for the registry?
(Y 3 Yes N = No P -- Planned)
Residence history..."no....n.................ua.uon...onu. Y
hiStorIyCUI‘OIDCDIDCOO...It.DOD-c.00DlIOIIOIUOIDIIO Y
Smoking history.............................................. Y
Female history (parity, menopause, etc.)...................... Y
Fanny hismfy of cancer............;......................... ‘1
Other (please specify)
z
z
z
z
®
 
If
yes
to
any
of
the
abo
ve,
ple
ase
des
cri
be
how
the
dat
a i
s c
ode
d:
N/A
3.2
Ple
ase
des
cri
be
any
fut
ure
dev
elo
pme
nts
:
At
the
Pre
sen
i d
eva
l°p
men
tal
work
is g
oing
on i
n th
e ar
ea o
f de
ath
clea
ranc
e.
This
woul
d pe
rmit
the
gene
rati
on
of c
rude
surv
ivor
ship
rate
s.
Also
prel
imin
ary
wor
k i
s go
ing
on to collect data on risk factors.
1
3.
3
Ar
e
th
er
e
an
y
ot
he
r
co
mm
en
ts
th
at
yo
u
ma
y
ha
V6
2=
_f
if
hg
g§
3_
fh
fc
§3
£.
gf
i£
__
_
Can
cer
Inc
ide
nce
Rep
ort
ing
Sys
tem
is
som
eti
mes
ref
err
ed
to
as
a r
egi
str
y,
its
pri
mar
y
pur
po
se
is
to
ge
ne
ra
te
sta
tis
tic
s a
bou
t
the
in
ci
de
nc
e
of
nes
Lﬁ
primary sites.
4A
AA
AA
ﬂ—
——
——
——
——
——
——
——
——
——
—_
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
_—
——
——
—T
::
l.
.l
|
Michigan Cancer Incidence Reporting System
Registry Name: (CIRS)
Date: 2/13/81.
CANCER REGISTRY SURVEY
GREAT LAKES BASIN
Ple
ase
pro
vid
e s
hor
t a
nsw
ers
to
the
que
sti
ons
tha
t f
oll
ow.
If
a q
ues
tio
n o
r
ite
m d
oes
not
app
ly,
ple
ase
ind
ica
te
by
a
'N/
A'.
1.
0
RE
GI
ST
RY
CH
AR
AC
TE
RI
ST
IC
S
1.
1
De
sc
ri
be
th
e
cu
rr
en
t
st
ag
e
of
re
gi
st
ry
de
ve
lo
pm
en
t
or
op
er
at
io
n
(w
he
n
di
d
it
st
ar
t)
:
Th
e
re
gi
st
ry
is
in
th
e
se
co
nd
st
ag
e
of
a
pi
lo
t
op
er
at
io
n
which began October 1, 1980.
 
1.
2
De
sc
ri
be
th
e
po
pu
la
ti
on
co
ve
ra
ge
,
si
ze
an
d
ch
ar
ac
te
ri
st
ic
s:
Th
e
pi
lo
t
is
in
five hospitals and it is proposed that the Register will ultimately be statewide,
covering Michigan's 9.2 million population.
1.
3
Li
st
th
e
re
gi
st
ry
da
ta
so
ur
ce
s
an
d
co
ll
ec
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Li
st
th
e
wa
ys
in
wh
ic
h
th
e
re
gi
st
ry
da
ta
wa
s
us
ed
in
19
80
.
(r
ep
or
ts
,‘
requests, studies, etc.): N/A
 
 
 
,—
—_
.n
.—
..
.-
..
._
..
.W
m—
._
__
_—
—-
.,
..
.
...
...
i.(
...
,..
.».
e.
.
W
a
n
-
n
.
—
.
.
m
m
.
.
.
.
,
_
.
.
_
.
v.—
..
..
--
. n
.
...
.,.
.
..
..
.
D
e
s
c
r
i
b
e
y
o
u
r
p
r
e
s
e
n
t
c
o
m
p
u
t
i
n
g
a
b
i
l
i
t
i
e
s
t
o
a
n
a
l
y
z
e
a
n
d
p
r
o
c
e
s
s
r
e
g
i
s
t
r
y
data:
C
O
M
P
U
T
E
R
E
Q
U
I
P
M
E
N
T
:
U
n
i
v
e
r
s
i
t
y
o
r
M
i
t
h
i
g
a
n
A
m
d
a
h
l
;
O
S
I
R
I
S
a
n
d
M
I
D
A
S
S
t
a
f
f
e
d
O
f
f
i
c
e
o
f
V
i
t
a
l
a
n
d
H
e
a
l
t
h
S
t
a
t
i
s
t
i
c
s
.
M...»._. .
C
O
M
P
U
T
E
R
P
E
R
S
O
N
N
E
L
:
 
I
f
f
e
e
f
o
r
s
e
r
v
i
c
e
,
d
e
s
c
x
i
b
e
a
r
r
a
n
g
e
m
e
n
t
s
:
w
h
i
m
.
.
.
m
“
.
»
_
~
A
.
,
-
v
_
_
m
-
-
.
M
—
l
u
w
.
g
ﬁ
D
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
p
l
a
n
s
:
 
44
4
4
4
4
ﬂ
w
—
—
—
—
—
—
—
—
—
—
_
—
—
—
—
—
—
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
-
_
-
-
_
_
_
-
_
_
—
—
_
_
_
_
_
—
_
_
_
_
_
_
_
_
—
—
—
—
—
—
—
—
—
—
—
—
—
‘
.
-
Mi
ch
ig
an
Ca
nc
er
In
ci
de
nc
e
Re
po
rt
in
g
Sy
st
em
(CIRS)
__———-—
'5
'
Re
gi
st
ry
Ho
me
:
3.0 REGISTRY DEVELOPMENTS
3.1
Are
any
of
the
fol
low
ing
ite
ms
col
lec
ted
for
the
reg
ist
ry?
(Y
-
Ye
s
N
-
No
P
-
Pl
an
ne
d)
hi
't
OU
IO
OQ
OO
CI
OI
UO
ID
II
IQ
CI
DU
ID
IO
DD
OI
DO
QO
ID
DC
CI
IO
OO
C
Y
Oc
cu
pa
ti
on
al
‘1
Sm
ok
in
g
hi
st
or
yo
oo
no
oo
-o
-c
oo
-o
oo
oo
ot
ui
ls
co
ot
er
-o
oo
oo
oo
oo
-t
on
co
Y
Fe
ma
le
hi
st
or
y
(p
ar
it
y,
me
no
pa
us
e,
et
c‘
.)
..
..
..
..
..
..
..
..
..
..
..
Y
Fa
mi
ly
hi
st
or
y
of
cs
nc
er
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
‘1
®
Other (please specify)
M
'
G
M
'
U
V
 
If
ye
s
to
an
y
of
th
e
ab
ov
e,
pl
ea
se
de
sc
ri
be
ho
w
th
e
da
ta
is
co
de
d:
3.
2
P
l
e
a
s
e
d
e
s
c
r
i
b
e
a
n
y
fu
tu
re
de
ve
lo
pm
en
ts
:
Th
e
CI
RS
is
de
si
gn
ed
so
th
at
da
ta
ar
e
co
ll
ec
te
d
fr
om
al
l
la
bo
ra
to
ri
es
do
in
g
ti
ss
ue
pa
th
ol
og
y
in
Mi
ch
ig
an
.
It
is
ex
pe
ct
ed
th
at
th
is
re
gi
st
er
wi
ll
be
ex
pa
nd
ed
to
pr
ov
id
e
st
at
ew
id
e
co
ve
ra
ge
wi
t
h
r
e
p
o
r
t
i
n
g
si
mp
li
fi
ed
to
th
e
gr
ea
te
st
de
gr
ee
po
ss
ib
le
in
or
de
r
to
as
su
re
completeness.
3
.
3
A
r
e
t
h
e
r
e
a
n
y
o
t
h
e
r
c
o
n
s
e
n
t
s
t
h
a
t
y
o
u
m
a
y
ha
ve
‘1
:
W
C
I
R
S
is
d
e
s
i
g
n
e
d
as
a
n
e
p
i
d
e
m
i
o
l
o
g
i
c
to
ol
in
o
r
d
e
r
to
i
d
e
n
t
i
f
y
c
a
n
c
e
r
m
o
r
b
i
d
i
t
y
b
y
ag
e,
se
x,
ra
ce
,
g
e
o
g
r
a
p
h
i
c
ar
ea
,
o
r
g
a
n
i
n
v
o
l
v
e
d
a
n
d
c
e
l
l
ty
pe
.
It
wi
l
l
,
o
ve
r
ti
me
,
p
e
r
m
i
t
o
b
s
e
r
v
a
t
i
o
n
fo
r
t
r
e
n
d
s
a
n
d
c
l
us
t
e
r
i
n
g
.
 
76
 
 
 
fﬁ
_
—
_
—
‘
Michigan Cancer
Foundation Registry
Registry Name: (MgEB)
D
a
t
e
:
2
(
[
0
1
8
]
CANCER REGISTRY SURVEY
GREAT LAKES BASIN
E
Ple
ase
pro
vid
e
sho
rt
ans
wer
s
to
the
que
sti
ons
tha
t
fol
low
If
a q
ues
tio
n o
r i
tem
doe
s n
ot
app
ly,
ple
ase
ind
ica
te
by
A '
N/A'
1.0
REGISTRY CHARACTERISTICS
  
1.1
De
sc
ri
be
the
cur
ren
t
sta
ge
of
re
ist
d
(w
he
n
di
d
it
st
ar
t)
:
8
ry
ev
el
op
me
nt
or
op
er
at
io
n
_
registry sjngg l969.
1.
2
De
sc
ri
be
th
e
po
pu
la
ti
on
co
ve
ra
ge
,
si
ze
an
d
ch
ar
ac
te
ri
st
ic
s:
Po
pu
la
ti
on
in
cl
ud
es
re
si
de
nt
s
of
Wa
yn
e1
Oa
kl
an
d,
an
d
Ma
co
mb
co
un
ti
es
;
ap
pr
ox
im
at
el
y
4.
1
mi
ll
io
n
pe
rs
on
s
of
wh
ic
h
ab
ou
t
20
%
ar
e
bl
ac
k.
La
rg
e
nu
mb
er
s
of
me
mb
er
s
of
ma
ny
et
hn
ic
gr
ou
ps
;
pa
rt
ic
u
ar
y
ar
ge
nu
m
er
0
re
ce
n
ra
c
im
mi
gr
an
s.
1.
3
Li
st
th
e
re
gi
st
ry
da
ta
so
ur
ce
s
an
d
co
ll
ec
ti
on
te
ch
ni
qu
es
:
'
DA
TA
YE
AR
CU
RR
EN
T
VO
LU
ME
CO
LL
EC
TI
ON
SO
UR
CE
ST
AR
TE
D
YE
AR
PE
R
YE
AR
ME
TH
OD
H
o
s
p
i
t
a
l
l
9
6
9
19
8l
2
5
,
4
0
0
A
b
s
t
r
a
c
t
i
n
g
by
R
e
g
i
s
t
r
y
S
t
a
f
f
Ph
s
i
c
i
a
n
l
9
7
2
_
_
l
9
8
l
6
5
,
0
0
0
M
a
i
l
e
d
R
e
q
u
e
s
t
s
Radiation‘TFErapy
F
a
c
i
l
i
t
i
e
s
l
9
7
3
l
9
8
l
_
§
;
g
g
g
_
_
A
b
s
t
r
a
c
t
i
n
g
_
b
y
R
e
g
i
s
t
r
y
S
t
a
f
f
D
e
a
t
h
C
e
r
t
i
f
i
c
a
t
e
s
l
9
7
2
l
9
8
l
3
0
,
0
0
0
C
o
m
p
u
t
e
r
_
l
a
p
e
R
e
s
e
a
r
c
h
l
9
7
8
l
9
8
1
V
a
r
i
e
s
I
n
t
e
r
v
i
e
w
s
w
i
t
h
c
a
s
e
s
a
n
d
1.4
c
o
n
t
r
o
l
s
'
a
s
‘
a
p
p
r
o
p
r
i
a
t
e
f
o
r
ongoing studies
D
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
p
l
a
n
s
:
L
i
s
t
t
h
e
r
e
g
i
s
t
r
y
p
e
r
s
o
n
n
e
l
a
n
d
t
h
e
i
r
d
u
t
i
e
s
,
(
c
l
e
r
k
s
,
a
b
s
t
r
a
c
t
o
r
s
,
s
t
a
t
i
s
t
i
c
i
a
n
s
,
p
r
o
g
r
a
m
m
e
r
s
,
e
t
c
.
)
.
 
_
l
_
_
D
‘
~
r
R
e
s
o
o
n
s
i
b
l
e
f
o
r
r
e
s
e
a
r
c
h
a
n
d
R
e
g
i
s
t
r
y
operation
_
ﬂ
_
_
E
p
i
d
e
m
i
o
l
o
g
i
s
t
Z
B
i
o
s
t
a
t
i
s
t
i
c
i
a
n
R
e
s
e
a
r
c
h
J
L
_
M
a
n
a
g
e
r
s
A
d
m
i
n
i
s
t
r
a
t
i
o
n
o
f
e
a
c
h
f
u
n
c
t
i
o
n
a
l
u
n
i
t
J
;
_
e
r
'
r
D
a
i
l
y
o
o
e
r
a
t
i
o
n
o
f
u
n
i
t
s
a
n
d
p
e
r
s
o
n
n
e
l
2
7
A
b
s
t
r
a
c
t
o
r
s
D
a
t
a
a
b
s
t
r
a
c
t
i
n
g
a
n
d
q
u
a
l
i
t
y
c
o
n
t
r
o
l
l
l
T
e
c
h
n
i
c
i
a
n
s
P
r
o
c
e
s
s
i
n
a
n
d
C
o
d
i
n
o
f
D
a
t
a
7
?
”
C
e
r
k
s
F
i
l
i
n
g
,
M
i
c
r
o
f
i
l
m
i
n
g
,
p
r
o
c
e
s
s
i
n
g
B
a
t
c
h
e
s
1&anm
i
i
S
y
s
t
e
m
s
A
n
a
l
y
s
t
s
.
.
7
a
n
d
C
o
m
p
u
t
e
r
S
y
s
t
e
m
d
e
S
i
g
n
a
n
d
c
o
m
p
u
t
e
r
o
p
e
r
a
t
i
o
n
s
,
P
r
o
g
r
a
m
m
e
r
s
r
e
s
e
a
r
c
h
s
u
p
p
o
r
t
I
n
t
e
r
v
i
e
w
e
r
s
I
n
t
e
r
v
i
e
w
i
n
g
f
o
r
r
e
s
e
a
r
c
h
p
r
o
j
e
c
t
s
—
'
0
3
B
u
d
g
e
t
a
n
d
c
o
s
t
a
n
a
l
y
s
e
s
;
i
n
t
e
r
f
a
c
e
w
i
t
h
M
C
F
p
e
r
s
o
n
n
e
l
,
p
u
r
c
h
a
s
i
n
g
a
n
d
a
c
c
o
u
n
t
i
n
g
o
f
f
i
c
e
s
.
A
d
m
i
n
i
s
t
r
a
t
i
v
e
A
s
s
t
.
77
  
1.5
1.6
1.7
1.8
1.9
.
4
‘2.
R
e
g
i
s
t
r
y
N
a
m
e
:
M
C
F
R
Ho
w
is
th
e
re
gi
st
ry
di
re
ct
ed
an
d
fu
nd
ed
?
It
is
di
re
ct
ed
b”
In
:
ad
mi
ni
st
ra
ti
ng
st
af
f
an
d
is
re
se
ar
ch
or
ie
nt
ed
.
Ni
ne
ty
-f
iv
e
pe
rc
en
t
of
it
s
fu
nd
s
ar
e
fr
om
th
e
Na
ti
on
al
Ca
nc
er
In
st
it
ut
e
(U
.S
.)
an
d
fi
ve
pe
rc
en
t
ar
e
fr
om
co
nt
ra
ct
s
wi
th
ho
sp
it
al
s.
De
sc
ri
be
ho
w
the
da
ta
for
the
can
cer
re
gi
st
ry
is:
CO
LL
EC
TE
D:
Ab
st
ra
ct
in
g
by
Re
gi
st
ry
st
af
f
an
d
ma
il
in
g
to
ph
ys
ic
ia
ns
.
De
at
h
ce
rt
if
ic
at
es
ar
e
ob
ta
in
ed
fr
om
th
e
Mi
ch
ig
an
Of
fi
ce
of
Vi
ta
l
St
at
is
ti
cs
on
co
mp
ut
er
t
a
p
e
a
n
d
m
i
c
r
o
f
i
l
m
c
o
o
r
n
:
A
b
s
t
r
a
c
t
o
r
s
a
n
d
t
e
c
h
n
i
c
i
a
n
s
c
o
d
e
t
h
e
d
a
t
a
,
u
s
i
n
g
N
C
I
-
S
E
E
R
a
n
d
1
0
0
—
0
specifications
 
P
R
o
c
z
s
s
E
D
;
M
a
n
u
a
l
a
n
d
c
o
m
p
u
t
e
r
V
E
R
I
F
I
E
D
(
E
D
I
T
E
D
)
=
W
 
V
A
L
I
D
A
T
E
D
:
_
§
g
m
p
u
1
g
£
_
g
n
1
J
m
i
n
u
§
l
~
[
e
V
1
e
w
.
Q
u
a
l
i
t
y
c
o
n
t
r
o
l
r
e
-
a
b
s
t
r
a
c
t
i
n
g
a
n
n
u
§
]
]
¥
o
f
a
s
a
m
p
l
e
o
f
c
a
s
e
s
.
S
T
O
R
E
D
:
C
o
m
p
u
t
e
r
t
a
p
e
a
n
d
d
i
s
k
.
M
i
c
r
o
f
i
c
h
e
D
e
s
c
r
i
b
e
t
h
e
f
o
l
l
o
w
-
u
p
t
e
c
h
n
i
q
u
e
s
t
h
a
t
a
r
e
u
s
e
d
b
y
t
h
e
r
e
g
i
s
t
r
y
:
A
c
t
j
y
e
a
n
n
u
a
]
W
a
r
m
'
m
n
h
v
s
i
r
i
a
n
s
'
a
l
s
o
t
o
n
a
t
i
e
n
t
s
m
u
e
c
e
s
s
a
u
—
W
d
a
t
a
3
3
3
a
l
s
o
o
b
t
a
i
n
e
d
f
h
r
n
u
u
h
h
o
s
p
i
t
a
l
a
n
d
r
a
d
i
a
t
i
o
n
4
t
h
g
r
n
n
y
_
§
h
§
j
n
g
g
t
i
n
g
_
§
n
ﬂ
_
f
r
o
m
W
i
f
i
r
a
t
e
s
D
e
s
c
r
i
b
e
t
h
e
q
u
a
l
i
t
y
c
o
n
t
r
o
l
t
e
c
h
n
i
q
u
e
s
u
s
e
d
b
y
t
h
e
r
e
g
i
s
t
r
y
:
 
_
_
_
_
_
.
.
_
.
—
—
—
—
—
-
—
ﬁqmguter edits
Re-abstractinu
P
r
o
v
i
d
e
e
s
t
i
m
a
t
e
s
f
o
r
t
h
e
f
o
l
l
o
w
i
n
g
:
.
g
u
g
.
g
Z
o
f
r
e
g
i
s
t
r
y
c
a
s
e
s
a
r
e
i
d
e
n
t
i
f
i
e
d
b
y
d
e
a
t
h
c
e
r
t
i
f
i
c
a
t
e
s
(
u
s
e
t
h
e
n
u
m
b
e
r
o
f
d
e
a
t
h
c
e
r
t
i
f
i
c
a
t
e
s
o
n
l
y
a
n
d
t
h
e
n
u
m
b
e
r
o
f
d
e
e
t
h
s
t
h
e
:
w
e
r
e
l
a
t
e
r
i
n
v
e
s
t
i
g
a
t
e
d
f
o
r
c
a
n
c
e
r
s
i
t
e
c
o
n
f
i
r
m
a
t
i
o
n
;
d
i
v
i
d
e
b
y
t
o
t
a
l
i
n
c
i
d
e
n
c
e
c
a
s
e
s
f
o
r
t
h
e
s
a
m
e
y
e
a
r
)
.
9
0
1
o
f
r
e
g
i
s
t
r
y
c
a
s
e
s
h
a
v
e
t
h
e
i
r
d
i
a
g
n
o
s
e
s
c
o
n
f
i
r
m
e
d
b
y
h
i
s
t
o
l
o
g
y
(
e
x
c
l
u
d
e
n
o
n
-
m
e
l
a
n
o
m
a
s
k
i
n
t
u
m
o
u
r
s
)
.
|
§
,
Z
]
z
c
a
s
e
s
o
f
n
e
w
l
y
d
i
a
g
n
o
s
e
d
c
a
n
c
e
r
f
o
r
1
9
2
9
(
y
e
a
r
)
78
 
’3' Registry Name: MCFR
2.0 DATA UTILIZATION
2.1 Are the following data elements used in the registry?
(Y 8 Yes, N - No,. P - Planned).
Registry “tuber-onee-oeeoeen-aooooonoise-nI-oeeooenesue-oeunooto
Case Number (for multiple primary sites)........................:
Last narfEOOOIonlotll.OOOOIOOCOQIIOIOIInII'AOttoullunloeo‘olOOOOIO
Flrs
t E
lven
name
-no.
ueeo
'eou
taoo
olol
oelo
aoeo
eeao
olll
oole
oean
eolo
u
Sec
ond
giv
en
nam
e..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.
Mai
den
nam
e..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.
Str
eet
add
res
s..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.
;
Ci
ty
/t
OW
n/
co
un
ty
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
‘
st
at
e/
Pr
ovi
nc
e.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
...
..
..
..
..
..
Zi
p/
Po
st
al
co
de
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Da
te
of
bi
rt
h.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Ag
e
at
di
ag
no
si
s.
..
..
..
..
.L
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Ra
ce
/N
at
io
na
li
ty
..
..
..
.t
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Ma
ri
ta
l
st
at
us
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Se
x.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Da
te
of
in
it
ia
l
di
ag
no
si
s.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Pr
im
ar
y
si
te
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Hi
st
ol
og
y.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Me
th
od
of
di
ag
no
st
ic
co
nf
ir
ma
ti
on
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Pa
ir
ed
or
ga
n
in
vo
lv
em
en
t.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Si
ze
of
tu
mo
ur
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
..
Re
gi
on
al
no
de
in
vo
lv
em
en
t.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
St
ag
e
at
di
ag
no
si
s.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
..
..
.
Da
te
of
fi
rs
t
tr
ea
tm
en
t.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
F
i
r
s
t
c
o
ur
s
e
of
t
r
e
a
t
m
e
n
t
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
D
a
t
e
o
f
f
i
r
s
t
r
e
c
u
r
r
e
n
c
e
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
S
u
b
s
e
q
u
e
n
t
t
r
e
a
t
m
e
n
t
(
s
)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
D
a
t
e
o
f
l
a
s
t
c
o
n
t
a
c
t
/
d
e
a
t
h
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
S
t
a
t
u
s
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
O
t
h
e
r
(
P
l
e
a
s
e
s
p
e
c
i
f
y
)
:
O
c
c
u
p
a
t
i
o
n
,
I
n
d
u
s
t
r
y
;
T
y
p
e
o
f
s
u
r
g
e
r
y
,
c
h
e
m
o
t
h
e
r
a
p
 
’
U
'
U
'
d
'
d
'
U
'
U
'
U
’
U
W
’
U
’
U
’
U
’
U
'
U
W
'
U
’
U
’
V
'
U
'
U
M
'
U
'
U
’
U
'
U
‘
U
'
V
'
U
'
d
z
z
z
é
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
:
z
z
L
<
a
n
d
r
a
d
i
o
t
h
e
r
a
p
y
;
p
r
e
v
i
o
u
s
t
h
e
r
a
p
y
;
c
e
n
s
u
s
t
r
a
c
t
;
 
2
.
2
P
l
e
a
s
e
i
n
d
i
c
a
t
e
t
h
e
c
o
d
i
n
g
d
i
r
e
c
t
o
r
y
u
s
e
d
a
n
d
d
a
t
e
s
o
f
u
s
a
g
e
(
e
.
g
.
S
N
O
P
1
9
7
2
-
1
9
7
8
,
I
C
D
9
1
9
7
9
+
)
.
H
I
S
T
O
L
O
G
Y
:
I
C
D
-
O
C
A
N
C
E
R
s
m
a
:
I
C
U
-
0
 
S
T
A
G
E
o
r
D
I
S
E
A
S
E
:
W
R
E
S
I
D
E
N
C
E
:
U
.
S
.
C
e
n
s
u
s
B
u
r
e
a
u
c
e
n
s
u
s
t
r
a
c
t
d
i
r
e
c
t
o
r
i
e
s
a
n
d
S
E
E
R
m
a
n
u
a
l
2
.
3
D
e
s
c
r
i
b
e
h
o
w
a
n
d
w
h
a
t
s
k
i
n
c
a
n
c
e
r
s
o
r
n
o
n
-
m
a
l
i
g
n
a
n
t
c
o
n
d
i
t
i
o
n
s
a
r
e
r
e
g
i
s
t
e
r
e
d
:
None
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2.h
2.5
2.6
 
2.7
2.8
'
4
'
R
e
g
i
s
t
r
y
H
o
m
e
:
M
C
F
R
Describe how cancer death information is used in the registry:
 
-
v
i
a
e
oc
cu
a
io
n.
 
Wh
at
ce
ns
us
da
ta
is
re
ad
il
y
av
ai
la
bl
e
to
yo
u?
(y
ea
rs
,
le
ve
ls
of
re
si
de
nc
e,
ra
ce
.
se
x,
et
c.
):
Da
ta
fo
r
ea
ch
de
ce
nn
ia
i
ce
ns
us
by
ce
ns
us
tr
ac
t,
mu
ni
-
ci
pa
ii
ty
.
co
un
ty
an
db
y
ra
ce
.
se
xl
ag
e,
ho
us
in
g,
in
co
me
,
ed
uc
at
io
n,
et
c.
T
o
wh
a
t
de
gr
ee
is
th
e
re
gi
st
ry
da
ta
co
mp
ut
er
iz
ed
?
(y
ea
rs
,
fi
le
s,
pl
an
s.
et
c.
)
A1
1
d
a
t
a
a
r
e
c
o
m
p
u
t
e
r
i
z
e
d
-
m
a
s
t
e
r
f
i
i
e
s
a
r
e
o
n
t
a
p
e
;
w
r
i
t
t
e
n
d
e
s
c
r
i
p
t
i
o
n
(a
bs
tr
ac
t)
up
on
w
h
i
c
h
c
o
d
e
s
ar
e
b
a
s
e
d
is
on
m
i
c
r
o
f
i
c
h
e
L
i
s
t
t
h
e
w
a
y
s
i
n
w
h
i
c
h
t
h
e
r
e
g
i
s
t
r
y
d
a
t
e
w
a
s
u
s
e
d
i
n
1
9
8
0
.
(
r
e
p
o
r
t
s
,
r
e
q
u
e
s
t
s
,
s
t
u
d
i
e
s
,
e
t
c
.
)
:
B
g
n
g
n
t
s
I
Q
h
9
5
3
j
3
3
1
5
;
n
e
g
l
m
s
t
s
i
n
:
h
g
s
p
j
t
i
]
-
sp
ec
if
ic
da
ta
fr
gm
h0
5p
it
ai
s;
ca
nc
er
co
nt
ro
i
an
d
ot
he
r
he
ai
th
a
g
e
n
ua
L
i
ﬂs
p
n
i
n
g
;
n
i
n
r
s
r
-
d
r'
'
c
o
i
i
e
c
t
e
d
d
a
t
a
a
n
d
c
a
s
e
s
e
i
e
c
t
i
o
n
f
o
r
e
p
i
d
e
m
i
o
l
o
g
i
g
r
e
s
e
a
r
c
h
;
m
a
t
c
h
i
n
g
a
n
d
a
n
a
i
y
s
i
s
o
f
i
n
d
u
s
t
r
y
i
i
s
t
i
n
q
w
h
e
r
e
a
s
u
s
p
e
c
t
e
d
e
x
c
e
s
s
c
a
n
c
e
r
r
a
t
e
w
a
s
i
n
-
v
e
s
t
i
g
a
t
e
d
;
t
e
a
c
h
i
n
g
o
f
p
u
b
i
i
c
h
e
a
i
t
h
a
n
d
m
e
d
i
c
a
l
s
t
u
d
e
n
t
s
.
D
e
s
c
r
i
b
e
y
o
u
r
p
r
e
s
e
n
t
c
o
m
p
u
t
i
n
g
a
b
i
l
i
t
i
e
s
t
o
a
n
a
l
y
z
e
a
n
d
p
r
o
c
e
s
s
r
e
g
i
s
t
r
y
data:
C
O
M
P
U
T
E
R
E
Q
U
I
P
M
E
N
T
:
A
m
d
a
h
i
V
6
0
5
-
u
t
i
i
i
z
i
n
q
a
u
n
i
v
e
r
s
i
t
y
r
o
o
m
p
u
t
g
:
_
§
e
n
t
e
n
_
_
a
n
d
b
i
i
i
e
d
m
o
n
t
h
i
y
f
o
r
c
o
s
t
s
i
n
c
u
r
r
e
d
.
C
O
M
P
U
T
B
R
P
E
R
S
O
N
N
E
L
:
1
0
p
e
r
s
o
n
s
—
1
m
a
n
a
g
e
r
,
3
S
Y
S
t
e
m
S
4
a
n
§
l
¥
§
I
§
‘
_
ﬁ
_
n
r
g
g
r
n
m
m
e
r
5
,
2
d
a
t
a
e
n
t
r
y
t
e
c
h
n
i
c
i
a
n
s
I
f
f
e
e
f
o
r
s
e
r
v
i
c
e
,
d
e
s
c
r
i
b
e
a
r
r
a
n
g
e
m
e
n
t
s
:
 
 
D
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
p
l
a
n
s
:
L
e
a
s
e
o
f
T
e
x
a
s
I
n
s
t
r
u
m
e
n
t
s
2
2
9
-
3
9
:
9
r
e
d
u
c
e
c
o
s
t
s
,
i
m
p
r
o
v
e
c
o
n
t
r
o
i
a
n
d
e
f
f
i
c
i
e
n
c
y
a
n
d
p
r
o
v
i
d
e
i
m
p
r
o
v
e
d
s
e
c
u
r
i
t
y
.
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—Registry Name: MCER
3.0 REGISTRY DEVELOMNTS
3.1 Are any of the following item collected for the registry?
(Y ' Yes N - No P I Planned)
Residence history-coco-one.locate-0000...... Y
Occupational history........................nu”u”nu”u Y
Smoking history.............................::::.:.::nnn’n Y
Female history (parity, menopause, ‘1
Family history of cancer...................................... Y ®
Other (please specify)
'
d
'
d
'
v
'
ﬂ
’
d
  
If
ye
s
to
an
y
of
th
e
ab
ov
e,
pl
ea
se
de
sc
ri
be
ho
w
th
e
da
ta
is
co
de
d:
3.
2
Pl
ea
se
de
sc
ri
be
an
y
fu
tu
re
de
ve
lo
pm
en
ts
:
 
W
W
and imprOVe efficiency
3
.
3
A
r
e
t
h
e
r
e
a
n
y
o
t
h
e
r
c
o
m
m
e
n
t
s
t
h
a
t
y
o
u
m
a
y
h
a
v
e
?
:
 R
e
g
i
s
t
r
y
N
a
m
e
z
u
e
w
Y
o
r
k
S
t
a
t
e
_______________
.
Dat
e:
242
048
1
CANCER REGISTRY SURVEY
GREAT LAKES BASIN
lease provide short answers to the questions that follow.
a qu
esti
on
or
item
does
not
appl
y,
plea
se
indi
cate
by a
'N/A
‘.
H
-
P
1
1.0 REGISTRY CHARACTERISTICS
1.1
Des
cri
be
the
cur
ren
t s
tag
e o
f r
egi
str
y'd
eve
lop
men
t o
r o
per
ati
on
(w
he
n
di
d
it
st
ar
t)
:
Ca
nc
er
re
po
rt
in
g
fo
r
Ne
w
Yo
rk
St
at
e,
ex
cl
us
iv
e
of
Ne
w
Yo
rk
Ci
ty
,
st
ar
te
d
in
19
40
;
ac
ti
ve
da
ta
fi
le
s
no
w
ex
is
t
fr
om
19
50
.
Ca
nc
er
re
—
po
rt
in
g7
£r
om
Ne
w
Yo
rk
Ci
ty
wa
s
in
it
ia
te
d
in
19
73
wi
th
re
la
ti
ve
ly
co
mp
le
te
da
ta
 
1.2
Des
cri
be
the
pop
ula
tio
n c
ove
rag
e,
siz
e a
nd
cha
rac
ter
ist
ics
:
The
pop
ula
tio
n
 
co
ve
re
d
in
cl
ud
es
th
e
en
ti
re
St
at
e
wi
th
17
,5
07
,5
41
in
ha
bi
ta
nt
s
(C
en
su
s
19
80
—
pr
el
im
in
ar
y)
.
Th
e
ra
ci
al
gr
ou
ps
ar
e
86
.8
t
wh
it
e,
11
.9
‘
bl
ac
k
an
d
1.
3x
ot
he
r
(1970 census).
1.3
Lis
t
the
reg
ist
ry
dat
a s
our
ces
and
col
lec
tio
n t
ech
niq
ues
:
  
DAT
A
YEA
R
.
CUR
REN
T
VOL
UME
COL
LEC
TIO
N
SOU
RCE
STA
RTE
D
YEA
R
PER
YEA
R
MET
HOD
Ho
sp
it
al
s
19
40
(1
95
0)
‘
19
79
**
72
,0
07
Re
po
rt
fo
rm
"
19
78
19
79
8,
04
5
Co
mp
ut
er
ta
pe
La
bo
ra
to
ri
es
19
40
(1
95
0)
19
79
21
,1
07
Co
pi
es
of
La
b.
re
po
rt
s
De
at
hs
19
40
(1
95
0)
19
78
41
,1
75
Co
mp
ut
er
ta
pe
.__——-—
_—
  
*D
at
a
av
ai
la
bl
e
fr
om
19
50
.
*‘
Ca
se
s
re
ce
iv
ed
th
ro
ug
h
Se
pt
em
be
r
19
80
al
so
av
ai
la
bl
e.
Des
cri
be
any
fut
ure
pla
ns:
anr
jnu
g :
9 a
ssg
ﬁﬁ
ggm
ggg
ggn
ggs
, t
ime
lin
ess
of
re
po
rt
in
g,
an
d
qu
al
it
y
of
in
fo
rm
at
io
n.
Pu
bl
is
h
an
nu
al
re
po
rt
s.
1.4
Lis
t
the
reg
ist
ry
per
son
nel
and
the
ir
dut
ies
,
(cl
erk
s,
abs
tra
cto
rs,
statisticians, programmers, etc.).
52; Job Title Duties
1
Med
ica
l
Dir
ect
or
Res
pon
sib
le
for
ove
ral
l
dir
ect
ion
and
____ (23:: time) meintenance.‘ -
1
Adm
ini
str
ati
ve
Res
pon
sib
le
for
sec
uri
ng
add
iti
ona
l
fun
din
g
__
_
Dir
ect
or
(Pa
rt'
tim
e)
and
ha
nd
li
ng
gen
era
l
ad
mi
ni
st
ra
ti
ve
fun
cti
ons
.
1
Sup
erv
iso
r
Res
pon
sib
le
for
day
-to
—da
y m
ana
gem
ent
.
.1.
___AsS.
t_-ﬂ
our
...
“
viso
r
M
W
and
specific coding.
_;__
Mail
Cler
ks
Code
simp
le
item
s o
f ho
spit
al,
sex,
resi
denc
e at
:
3 Medical Coding Clerks Code site and histology
_1_
Med
ica
l
Cod
ing
&
Che
ck
"po
ssi
ble
mat
che
s"
and
res
olv
e
mul
tip
le
Processing Clerks primaries.
_1_
Pro
gra
mme
r
Mai
nta
in
dat
a b
aSe
, p
rod
uce
rou
tin
e o
utp
ut
process special reports.
_
$
_
.
T
Y
P
i
S
t
E
n
t
e
r
s
d
a
t
a
f
r
o
m
La
b.
r
e
p
o
r
t
s
;
c
o
r
r
e
s
p
o
n
d
e
n
c
e
with hospitals.
2~
Fie
ld
Inv
est
iga
tor
s
Mai
nta
in
con
sta
nt
lia
iso
n w
ith
rep
ort
ing
institutions.
Describe any future plans:
Code selected sites of cancer for
l Coding Clerk occupation and industry.
1
Sta
tis
tic
ian
(Pa
rt
. S
tat
ist
ica
l c
ons
ult
ati
on.
time consultant)
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__ 7 . L
—I
‘
1.5
,
4
(
h
':.7
  
-2
-
-
.
Re
gi
st
ry
Na
me
:
Ne
w
Yo
rk
‘s
ta
te
H0
”
is
the
re
gi
st
ry
di
re
ct
ed
and
fun
ded
?
.
New
Yor
k
Sta
te
  
Describe how the data for the cancer recistry is-
eOLLECTED: Hospitals submit reporting forms monthly. Computer tapes are sub-
mitted quarterly; Laboratory reports are submitted monthly. computerized death
files (subset of Vital Stat Files) prepared annually.
CO
DE
D:
Re
po
rt
fr
om
ea
ch
da
y
co
de
d
fo
r
ho
sp
it
al
of
re
po
rt
,
se
x,
co
un
tr
y
of
birth, etc.
yR
oc
gs
sg
n;
Mo
nt
hl
y
ba
tc
h
fo
r
bo
th
ca
rd
s
an
d
la
bo
ra
to
ry
re
po
rt
s
so
rt
ed
So
un
de
x.
Si
te
an
d
hi
st
ol
og
y
co
de
d
by
me
di
ca
l
co
di
ng
cl
er
ks
.
VE
RI
FI
ED
(E
DI
TE
D)
:
Th
en
an
ot
he
r
me
di
ca
l
co
di
ng
cl
er
k
re
vi
ew
s
th
e
en
ti
re
ca
rd
ch
ec
ki
ng
es
pe
ci
al
ly
th
e
si
te
an
d
hi
st
ol
og
y
co
di
ng
.
Af
te
r
mo
nt
hl
y
ba
tc
h
is
ke
y-
pu
nc
he
d,
co
mp
ut
er
ed
it
s
ar
e
ru
n
to
de
te
ct
in
co
rr
ec
t
an
d
mi
ss
in
g
in
fo
rm
at
io
n;
th
en
M
b
a
t
c
h
is
ru
n
ag
ai
ns
t
Re
gi
st
ry
.
R
e
p
o
r
t
s
r
e
c
e
i
v
e
d
d
u
r
i
n
g
a
n
y
y
e
a
r
a
r
e
f
i
l
e
d
S
o
u
n
d
e
x
w
i
t
h
c
a
r
d
s
a
n
d
STORED:
l
a
b
o
r
a
t
o
r
y
r
e
p
o
r
t
s
f
i
l
e
d
s
e
p
a
r
a
t
e
d
.
D
e
s
c
r
i
b
e
t
h
e
f
o
l
l
o
w
-
u
p
t
e
c
h
n
i
q
u
e
s
th
at
a
r
e
u
s
e
d
b
y
t
h
e
r
e
g
i
s
t
r
y:
_
ug
_
§g
§;
§E
£;
;
§
follow—up.
D
e
s
c
r
i
b
e
t
h
e
q
u
a
l
i
t
y
c
o
n
t
r
o
l
t
e
c
h
n
i
q
u
e
s
u
s
e
d
b
y
t
h
e
r
e
g
i
s
t
r
y
:
L
a
g
g
m
p
l
g
§
§
_
i
n
:
_
_
_
f
g
z
m
g
t
i
o
n
g
g
e
r
i
e
d
b
a
c
k
t
o
r
e
p
o
r
t
i
n
g
h
o
s
p
i
t
a
l
s
;
c
o
m
p
u
t
e
r
e
d
i
t
s
p
r
i
o
r
t
o
a
d
d
i
n
g
d
a
t
a
q
p
b
s
e
g
u
e
n
t
a
d
h
o
c
e
d
i
t
s
a
s
n
e
c
e
s
s
a
r
y
,
T
h
e
s
e
h
a
v
e
i
n
c
l
u
d
e
d
i
n
t
e
r
n
a
l
m
a
t
c
h
i
n
g
t
o
e
l
i
m
i
n
a
t
e
m
o
r
e
d
u
p
l
i
c
a
t
e
s
;
l
i
s
t
s
o
f
u
n
k
n
o
w
n
a
g
e
s
,
a
d
d
r
e
s
s
e
s
,
e
t
c
.
P
r
o
v
i
d
e
e
s
t
i
m
a
t
e
s
f
o
r
t
h
e
f
o
l
l
o
w
i
n
g
:
i
d
e
n
t
i
f
i
e
d
b
y
d
e
a
t
h
c
e
r
t
i
f
i
c
a
t
e
s
(
u
s
e
t
h
e
a
n
d
t
h
e
n
u
m
b
e
r
o
f
d
e
a
t
h
s
t
h
a
t
divide by
2
3
-
0
z
o
f
r
e
g
i
s
t
r
y
c
a
s
e
s
a
r
e
n
u
m
b
e
r
o
f
d
e
a
t
h
c
e
r
t
i
f
i
c
a
t
e
s
o
n
l
y
w
e
r
e
l
a
t
e
:
i
n
v
e
s
t
i
g
a
t
e
d
f
o
r
c
a
n
c
e
r
s
i
t
e
c
o
n
f
i
r
m
a
t
i
o
n
;
t
o
t
a
l
i
n
c
i
d
e
n
C
e
c
a
s
e
s
f
o
r
t
h
e
s
a
m
e
y
e
a
r
)
f
o
r
1
9
7
8
.
_
§
§
;
i
_
3
t
at
r
e
y
d
s
t
r
y
c
a
s
e
s
h
a
v
e
t
h
e
i
r
d
i
a
g
n
o
s
e
s
c
o
n
f
i
r
m
e
d
b
y
h
i
s
t
o
l
o
g
y
c
h
:
_
e
;
;
n
a
n
-
u
c
l
a
n
e
m
a
s
k
i
n
t
u
m
o
u
r
s
)
f
o
r
1
9
7
3
-
1
9
7
7
.
d
i
a
g
n
o
s
e
d
c
a
n
c
e
r
f
o
r
_
1
9
1
8
(
y
e
a
:
6
§
L
§
ﬂ
g
_
_
c
h
n
z
s
o
f
n
e
w
l
y
d
i
a
g
n
o
s
e
d
c
a
r
c
i
n
o
m
a
i
n
s
i
t
u
o
f
c
e
r
v
i
x
u
t
e
r
i
2
,
3
0
9
c
a
s
e
s
o
f
n
e
w
l
y
1
,
0
0
0
(
e
s
t
)
o
t
h
e
r
c
a
s
e
s
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'3‘
Re
gi
st
ry
Nam
e:
New
Yor
k
Sta
te
2;0 DATA UTILIZATION
2.1 Are the following data elements used in the registry?
(Y = Yes, N - “o, P I Planned).
'qu v'..-. v ‘
.., .‘_.be-................................................. Y,
\
J'sber (for multiple primary sites).........................
   
K P
=
s
?
5: name........................................................ Q n P
First given name...........................L...................:. .' K P
Second given name...........,.................................... Y GS P
Leiden name.........;............................................ Y f P*
Street address................................................... 35 .1 P
ii:y/to=n/county............................}................ CB P
State/Province.................................................. (:5 P
Zip/Postal code.................................................. Y P)?
Date of birth.................................................... CE
Age at diagnosis...........,...................... .............. CD
P Cb
t
\1
. a
Sex.............................................................
Date of initial diagnosis........................................
V?:imary sitex...................................................
I
\
Histology.................................................;.....
Xethod of diagnostic confirmation................................
Paired organ involvement.........................................
Size of tumour.................................................
Regional node involvement........................................
Stage at diagnosis...............................................
Date of first treatment..........................................
First course of treatment........................................
Date of first recurrence.........................................
Subsequent treatment(s)..........................................
Date of last contact/death.......................................
Status...................,..............r.......................
£Collected_xnu;Juzt_snd§§-*'Hicroscopio confirmation
Other (Please Specify); Country of birth, cigarette smoker, social security number,
;
e
z
g
g
ﬁ
;
@
2
:
:
:
z
z
z
z
z
2
z
z
z
.
z
z
m
m
'
d
m
m
l
v
m
w
'
v
c
v
:
w
m
r
w
w
m
w
m
m
a
;
x
m
u
<
m
«
u
<
(
:
y
<
.
<
.
<
n
<
G
§
E
§
industry and occupation, date of birth.
2.2 Please indicate the coding directory used and dates of usage (e.g. SNOP
l972-1978, 1CD9 1979+).
HIS
TOL
OGY
:
Man
ual
of
Tum
or
Nom
enc
lat
ure
& C
odi
ng
196
8
(Fi
rst
3 d
igi
ts)
CANCER SITE: ICD 9th
ST
AG
E
OF
DI
SE
AS
E:
In
si
tu
,
lo
ca
li
ze
d,
Re
gi
on
al
,
ge
ta
st
at
ic
RE
SI
DE
NC
E;
Re
gi
st
ra
ti
on
Dis
tri
cts
for
Vit
al
Re
co
rd
s
th
at
co
nf
or
m
to
oo
li
ti
ca
l
subdivisions of cities, towns and villages.
'ea
rri
be
ho
w
and
wha
t
ski
n
ca
nc
er
s
or
no
n-
ma
li
gn
an
t
co
nd
it
io
ns
are
reg
ist
ere
d:
. Ma
lign
ant
mela
noma
of
skin
; p
apil
loma
s o
f bl
adde
r; b
rain
tumo
rs;
mixe
d
salivary gland tumors; pinealoma.
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Re
gi
st
ry
Na
me
;
Ne
w
Yo
rk
St
at
e.
  
2.4 Describe how can
car death information is used in the registry: All deaths .
fzn
nhc
ann
a!;
(an
d i
n "
Ups
tat
e"
are
a w
ith
men
tio
n o
f c
anc
er)
are
com
put
er
mat
che
d
ag
ai
na
t_
:h
§_
3§
gi
§§
gy
_a
nn
ua
ll
y
to
ob
ta
in
ca
se
s
pr
ev
io
us
ly
no
t
re
po
rt
ed
.
2.5
w
:2:: census data is readily available to you? (years, levels of residence
. 5
83.
etc
-):
197
0
dat
a b
y
age
,
sex
,
rac
e
for
min
or
civ
il
div
isi
ons
wit
h
pop
ula
tio
ns
by
age
and
sex
by
tow
n c
omp
ute
riz
ed.
Exp
ect
sim
ila
r d
ata
for
l93
0.
2.6
To w
hat
degr
ee
is
the
regi
stry
data
comp
uter
ized
? (
year
s,
file
s,
plan
s,
etc.
)
lQSO-present with 2 basic files of:
l.
Ar
ch
iv
al
(C
as
es
di
ag
no
se
d
an
d/
or
re
po
rt
ed
19
50
—6
9)
2.
Ma
st
er
(C
as
es
di
ag
no
se
d
an
d/
or
re
po
rt
ed
19
70
to
pr
es
en
t
pl
us
ca
se
s
no
t
kn
ow
n
de
ad
19
53
-1
96
9
fo
r
ma
tc
hi
ng
of
in
co
mi
ng
ca
se
s)
.
2.
7
Li
st
th
e
wa
ys
in
wh
ic
h
th
e
re
gi
st
ry
da
ta
wa
s
us
ed
in
19
80
.
(r
ep
or
ts
,
re
qu
es
ts
,
st
ud
ie
s,
et
c.
):
gg
ng
in
g
ta
bu
la
ti
on
s
of
nu
mb
er
of
ca
se
s
by
si
te
,
se
x,
an
d
ag
e
w
i
t
h
ag
e-
sp
ec
if
ic
an
d
ag
e-
ad
ju
st
ed
ra
te
s;
nu
mb
er
of
ca
se
s
b
y
se
x,
an
d
ag
e
f
o
r
m
a
j
o
r
s
i
t
e
s
b
y
co
un
ty
.
D
a
t
a
s
u
b
m
i
t
t
e
d
fo
r
i
n
c
l
us
i
o
n
in
C
a
n
c
e
r
In
F
i
ve
C
o
n
t
i
n
e
n
t
s
V
o
l
IV
(1
97
3—
19
77
).
B
a
s
i
s
fo
r
e
p
i
d
e
m
i
o
l
o
g
i
o
r
e
s
e
a
r
c
h
b
o
t
h
w
i
t
h
i
n
t
h
e
D
e
p
a
r
t
m
e
n
t
a
n
d
as
c
o
l
l
a
b
o
r
a
t
i
v
e
an
d
c
o
o
p
e
r
a
t
i
v
e
p
r
o
j
e
c
t
s
w
i
t
h
o
u
t
s
i
d
e
in
-
V
e
s
t
i
g
a
t
o
r
s
,
e
s
p
e
c
i
a
l
l
y
a
t
S
c
h
o
o
l
o
f
P
u
b
l
i
c
H
e
a
l
t
h
a
n
d
M
e
d
i
c
a
l
S
c
h
o
o
l
s
.
2
.
8
D
e
s
c
r
i
b
e
y
o
u
r
p
r
e
s
e
n
t
c
o
m
p
u
t
i
n
g
a
b
i
l
i
t
i
e
s
t
o
a
n
a
l
y
z
e
a
n
d
p
r
o
c
e
s
s
r
e
g
i
s
t
r
y
data:
C
O
M
P
U
T
E
R
E
Q
U
I
P
M
E
N
T
:
E
u
g
z
g
n
g
h
s
§
1
Q
Q
E
2
d
e
d
i
c
a
t
e
d
d
i
§
k
p
g
g
k
ﬁ
g
i
g
g
ﬁ
;
2
H
a
z
e
l
t
i
n
e
2
0
0
0
C
R
T
'
s
f
o
r
d
i
r
e
c
t
e
n
t
r
y
t
o
D
a
t
a
B
a
s
e
S
y
s
t
e
m
.
 
C
O
M
P
U
T
E
R
P
E
R
S
O
N
N
E
L
:
1
P
r
o
g
r
a
m
m
e
r
r
e
s
p
o
n
s
i
b
l
e
f
o
r
m
a
n
a
g
e
m
e
n
t
o
f
D
a
t
a
B
a
s
e
a
n
d
p
r
o
d
u
c
t
i
o
n
o
f
r
o
u
t
i
n
e
l
i
s
t
s
a
n
d
t
a
b
u
l
a
t
i
o
n
s
.
a
4
5
a
:
o
v
s
e
r
v
i
c
e
,
d
e
s
c
r
i
b
e
a
r
r
a
n
g
e
m
e
n
t
s
:
C
o
m
p
u
t
e
r
o
f
t
h
e
N
e
w
Y
o
r
k
S
t
a
t
e
D
e
p
a
r
t
m
e
n
t
o
f
H
e
a
l
t
h
.
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D
e
s
c
r
i
b
e
a
n
ﬂ
f
u
t
u
r
e
p
l
a
n
s
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Re
gi
st
ry
Na
me
:
R
E
G
I
S
T
R
Y
D
E
V
E
L
O
R
E
N
I
S
3.1
3.2
3.3
Are
any
of
the
fol
low
ing
ite
ms
col
lec
ted
for
the
reg
ist
ry?
(Y
=
Ye
s
N
-
Ho
P
-
Pl
an
ne
d)
Res
ide
nce
his
tor
y..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
. Y
\NW
P
Occ
upa
tio
nal
his
tor
y..
...
...
...
...
...
...
...
...
...
...
...
...
...
.
',
N
P
Sm
ok
in
g
hi
sz
or
y.
..
..
..
..
..
..
..
..
..
..
.,
..
..
..
..
..
..
..
..
..
..
..
.
,‘
'
P
Fe
:a
1e
hi
st
or
y
(pa
rit
y,
me
no
pa
use
,
e:
c.
).
..
..
..
..
..
..
..
..
C.
..
.
N,
I
Y ‘ P
Faz
ily
his
tor
y
of
c::
:e:
...
...
...
...
...
...
...
...
...
...
...
...
..
Other (please Specify)
 
If
ye
s
to
an
y
of
th
e
ab
ov
e,
pl
ea
se
de
sc
ri
be
ho
w
th
e
da
ta
is
co
de
d:
Ci
ga
re
tt
e
Sm
ok
er
?
Pr
es
en
t,
Fo
rm
er
,
Ne
ve
r,
Un
k.
Oc
cu
pa
ti
on
an
d
In
du
st
ry
:
(1
)
Na
me
an
d
lo
ca
li
ty
of
fi
rm
or
co
mp
an
y
(I
I)
Ki
nd
of
bu
si
ne
ss
Or
in
du
st
ry
(I
II
)
Us
ua
l
oc
cu
pa
ti
on
.
Pl
ea
se
de
sc
ri
be
an
y
fu
tu
re
de
ve
lo
pm
en
ts
:
Pu
bl
ic
at
io
n
of
Sc
he
du
le
d
an
nu
al
re
po
rt
s.
Pu
bl
ic
at
io
n
of
se
le
ct
ed
va
ri
ab
le
s
in
gr
ea
te
r
de
ta
il
,
e.
g.
,‘
ra
ce
/
co
lo
r
ta
bu
la
ti
on
s,
ta
bu
la
ti
on
s
by
ma
ri
ta
l
st
at
us
.
Ar
e
th
er
e
an
y
ot
he
r
co
mm
en
ts
th
at
yo
u
ma
y
ha
ve
?:
F°
r
‘
R°
9i
st
ry
th
‘
31
“
°£
Ne
w
Yo
rk
St
at
e,
it
is
es
se
nt
ia
l
to
ke
ep
th
e
in
fo
rm
at
io
n
co
ll
ec
te
d
as
si
mp
le
as
po
ss
ib
le
to
en
su
re
as
co
mp
le
te
an
d
ac
cu
ra
te
in
fo
rm
at
io
n
as
po
ss
ib
le
.
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MONTGOMERY COUNTY
Registry Name: °h1°
 
Dete: Herch 9I 1981
CANCER REGISTRY SURVEY
GREAT LAKES BASIN
Ple
ase
pro
vid
e
sho
rt
ans
wer
s
to
the
que
sti
ons
tha
t
fol
low
.
If
a
qu
es
ti
on
or
it
em
do
es
no
t
ap
pl
y,
pl
ea
se
in
di
ca
te
by
a
'N
/A
'.
1.
0
RE
GI
ST
RY
CH
AR
AC
TE
RI
ST
IC
S
1.
1
De
sc
ri
be
th
e
cu
rr
en
t
st
ag
e
of
re
gi
st
ry
de
ve
lo
me
nt
or
op
er
at
io
n
(w
he
n
di
d
1;
st
ar
t)
:
Re
gi
st
ry
st
sr
te
d
in
l9
5§
.
At
th
et
ti
me
pe
rs
on
ne
l
fr
om
th
e
re
gi
st
ry
we
nt
to
th
e
ho
sp
it
el
s.
By
19
75
ee
ch
ho
sp
it
el
he
d
it
s
ow
n
re
gi
st
ry
en
d
se
nd
s
we
ek
ly
re
po
rt
s
to
th
e
re
gi
st
ry
.
1.
2
De
sc
ri
be
th
e
po
pu
la
ti
on
co
ve
ra
ge
.
si
ze
an
d
ch
ar
ac
te
ri
st
ic
s:
An
Y°
n3
di
lS
HO
'e
d
es
he
vi
ng
ce
nc
er
in
e
Mo
nt
go
le
ry
Co
un
ty
ho
sp
it
el
is
re
po
rt
ed
.
At
te
ch
ed
sh
ee
t
de
sc
ri
be
s
th
e
Mo
nt
go
me
ry
Co
un
ty
po
pu
le
ti
on
.
1.
3
L
i
s
t
t
h
e
r
e
g
i
s
t
r
y
d
e
t
e
s
o
u
r
c
e
s
a
n
d
c
o
l
l
e
c
t
i
o
n
t
e
c
h
n
i
q
u
e
s
:
  
D
A
T
A
Y
E
A
R
C
U
R
R
E
N
T
V
O
L
U
M
E
C
O
L
L
E
C
T
I
O
N
S
O
U
R
C
E
S
T
A
R
T
E
D
Y
E
A
R
P
E
R
Y
E
A
R
T
H
O
D
‘
.
t
c
.
r
i
n
19
53
:1
;
T
um
o
r
b
o
e
r
d
c
o
n
f
e
r
e
n
c
e
I
19
81
,
o
n
c
e
e
we
ek
.
P
i
c
k
-
u
p
e
n
d
d
e
l
i
ve
r
y
of
c
e
s
e
r
e
p
o
r
t
“
1
"
1
V
‘
1
1
°
7
1
9
5
3
1
9
8
1
f
o
r
m
s
b
e
t
w
e
e
n
h
o
s
p
i
t
e
l
s
A
i
n
s
t
I
.
G
o
o
d
5
"
.
r
i
t
.
n
1
9
5
3
1
9
8
1
s
p
p
g
g
x
n
e
w
l
;
y
e
n
d
c
e
n
t
r
e
l
r
e
g
i
s
t
r
y
d
i
e
g
n
o
s
e
d
c
e
s
e
s
12
$
F
o
l
I
o
w
-
u
p
t
h
r
o
u
g
h
5
"
3
1
1
“
b
'
t
h
1
9
5
3
1
9
8
1
o
f
c
e
n
c
e
r
s
y
e
e
r
.
p
h
y
s
i
c
i
a
n
s
e
n
d
t
h
r
o
u
g
h
o
t
h
e
r
c
o
u
n
t
y
h
o
s
p
i
t
e
l
s
G
r
‘
3
5
V
1
'
V
1
9
5
3
1
9
8
1
f
o
r
M
o
n
t
g
o
m
e
r
y
C
o
u
n
t
y
esIH E .
C
h
i
l
d
r
e
n
s
1
9
5
3
1
9
3
1
t
‘
n
'
 
\
\
D
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
p
l
a
n
s
:
W
o
u
l
d
l
i
k
e
t
o
i
n
c
l
u
d
e
m
o
r
e
h
o
s
p
i
t
e
l
s
i
n
o
t
h
e
r
c
o
u
n
t
i
e
s
.
H
o
u
l
d
l
i
k
e
t
o
r
e
s
o
l
v
e
p
r
o
b
l
e
m
s
w
i
t
h
H
o
n
t
g
o
e
e
r
y
C
o
u
n
t
y
V
e
t
e
r
e
n
s
A
d
m
i
n
i
s
t
r
e
t
i
o
n
H
o
s
p
i
t
e
l
r
e
c
o
r
d
s
e
n
d
t
h
e
P
r
i
v
e
c
y
A
c
t
.
1
.
4
L
i
s
t
t
h
e
r
e
g
i
s
t
r
y
p
e
r
s
o
n
n
e
l
a
n
d
t
h
e
i
r
d
u
t
i
e
s
,
(
c
l
e
r
k
s
,
s
b
s
t
r
s
c
t
o
r
s
,
V
o
l
u
n
t
e
e
r
t
h
s
t
o
v
e
r
s
e
e
s
r
e
g
i
s
t
r
y
.
H
e
s
h
o
s
p
i
t
e
l
s
e
t
i
s
t
i
c
i
a
n
s
r
o
r
a
m
m
e
r
s
e
t
c
.
.
i
’
M
ﬁ
D
I
é
A
L
D
I
R
E
C
T
O
R
)
p
r
e
c
t
i
c
e
.
A
l
l
T
u
m
o
r
D
o
e
r
d
I
e
l
b
e
r
s
e
r
e
v
o
l
u
n
-
teers.
 
 
N
o
.
g
2
2
_
3
3
5
1
5
D
o
t
3
;
"
‘
K
H
E
I
E
I
b
t
r
e
t
i
v
e
d
u
t
i
e
s
,
L
i
e
s
o
n
b
e
t
w
e
e
n
T
u
m
o
r
1
E
x
e
c
u
t
i
v
e
D
i
r
e
c
t
o
r
B
o
e
r
d
,
h
o
s
p
i
t
e
l
s
e
n
d
r
e
g
i
s
t
r
y
.
"
‘
"
"
"
“
'
—
"
"
'
m
n
e
e
e
s
u
p
s
r
v
s
o
n
o
g
s
t
r
y
p
e
r
s
o
n
n
e
l
.
1
S
u
p
e
r
v
i
s
o
r
'
"
"
.
r
e
2
P
o
l
l
o
w
b
u
p
C
l
e
r
k
s
f
o
l
l
o
w
e
d
f
o
r
l
i
f
e
t
h
r
o
u
g
h
h
o
s
p
i
t
e
l
s
e
n
d
"
"
—
—
'
—
'
—
-
—
_
p
n
y
s
1
c
l
e
n
s
.
2
P
e
r
t
-
t
i
m
e
P
r
o
g
r
a
m
m
e
r
s
V
o
l
u
n
t
e
e
r
s
w
h
o
d
e
s
i
g
n
c
o
m
p
u
t
e
r
d
e
t
e
e
n
t
r
y
-
“
"
"
"
"
"
"
"
"
r
a
r
e
s
t
:
1
K
e
y
-
p
u
n
c
h
O
p
e
r
e
t
o
r
E
n
t
e
r
s
d
e
t
e
o
n
c
e
r
d
s
f
o
r
c
o
m
p
u
t
e
r
"
"
W
o
r
k
s
w
i
t
h
v
i
t
s
l
s
t
e
t
i
s
t
i
c
s
r
e
c
o
r
d
s
i
n
1
H
°
"
‘
1
1
"
C
l
‘
r
k
M
o
n
t
g
o
m
e
r
y
C
o
u
n
t
y
e
n
d
O
h
i
o
r
e
c
o
r
d
s
.
I
n
c
r
e
e
s
e
s
t
e
t
i
s
t
i
c
e
l
e
n
d
c
o
m
p
u
t
e
r
e
e
p
e
b
i
l
i
t
i
e
e
.
D
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
p
l
a
n
s
:
87
 
 
1.5
1.6
 
1.7
1.8
1.9
MONTGOMERY COUNTY
‘2' Registry Name: Ohio
 
Ho
w
13
th¢
r3
51
.g
ry
di
re
ct
ed
and
fun
ded
?
Twe
lve
per
cen
t
fro
m
Uni
ted
“by
fun
ds;
 
seventy-eight percent earned income iron private trust fund. Directed by county
tumor Registry Board ends up of medical and lay residents of the cos-unity.
Describe houfthe data for the cancer registry is:
Abstract fore utilised. Copy of form attached.
COLLECTED:
 
 
c0
93
9:
At
th
e
Ho
sp
it
al
of
di
ag
no
si
s.
 
PROC
ESSE
D:
Manu
al
proc
essi
ng a
t th
e Ce
ntra
l Re
gist
ry.
Comp
uter
data
proc
essi
ng
 
now in process.
Abo
tra
cts
are
rev
iew
ed
by
Reg
ist
ry
per
son
nel
.
If
any
thi
ng
VERIFIED (EDITED):
loo
ks
out
of
ord
er.
the
phy
sic
ian
and
/or
hos
pit
al
is
cal
led
.
 
Ninety percent of
data is accepted as received.
VAL
IDA
TED
:
Con
tin
uou
s c
ran
e c
hec
kin
g b
etw
een
hos
pit
al
reg
ist
ry
end
cen
tra
l
Registry personnel as to number and types of cases by week.
SIO
KBD
:
Abs
tra
ct
tor
n i
s f
ile
d a
lph
abe
tic
all
y b
y n
ame
of
cas
e
Desc
ribe
the
foll
ow-u
p t
echn
ique
s t
hat
are
used
by t
he
regi
stry
:
L.tt
‘r'
in
phy
sic
ian
s a
s t
o c
urr
ent
sta
tus
of
dia
gno
sed
pat
ien
ts.
Let
ter
s s
ent
eve
ry
six
months for life of patient. Rave excellent cooperation from physicians.
Describe the quality control techniques used by the registry: Abltrlc“
are
revi
ewed
upon
rece
ipt.
Foll
ow—u
p li
st p
rint
ed e
ach
mont
h.
Hosp
ital
s ch
eck
list from Registry. If they don‘t match, the matter is investigated.
Provide estimates for the following:
N'A‘
Z o
f re
gist
ry
case
s a
re
iden
tifi
ed b
y de
ath
cert
ific
ates
(use
the
number of death certificates only and the number ofdeaths that
were later investigated for cancer site confirmation; divide by
total incidence cases for the same year).
100 1 of registry cases have their diagnoses confirmed by histology
(exclude non-melanoma skin tumoure).
3,100
cases of newly diagnosed cancer for 1 (year)
88
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e
g
i
s
t
r
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N
a
m
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H
I
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2.0 DATA UTILIZATION
2.1
Are
the
fol
low
ing
dat
a e
lem
ent
s
use
d
in
the
reg
ist
ry?
(Y 0 Yes, N ' “0,. P - Planned).
Re
gi
st
ry
Nu
mb
er
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sa
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ea
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ea
-e
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ee
as
se
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aa
eo
ee
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Nu
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La
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ee
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sO
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OI
Fi
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t
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H
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ae
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oe
at
oe
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eo
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ae
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ee
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Se
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n
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..
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2
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©
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@
e
e
©
@
@
@
a
@
@
@
@
 
t
i
m
e
.
P
h
y
s
i
c
i
a
n
s
n
a
m
e
s
a
r
e
r
e
c
o
r
d
e
d
.
N
o
t
e
i
s
m
a
d
e
o
f
i
n
p
a
t
i
e
n
t
o
r
o
u
t
p
a
t
i
e
n
t
s
t
a
t
u
s
.
2
.
2
P
l
e
a
s
e
i
n
d
i
c
a
t
e
t
h
e
c
o
d
i
n
g
d
i
r
e
c
t
o
r
y
u
s
e
d
a
n
d
d
a
t
e
s
o
f
u
s
a
g
e
(
e
.
g
.
S
N
O
P
1
9
7
2
-
1
9
7
8
,
I
C
D
9
1
9
7
9
+
)
.
M
a
n
u
a
l
o
f
T
u
m
o
r
N
o
m
e
n
c
l
a
t
u
r
e
a
n
d
C
o
d
i
n
g
,
1
9
6
8
E
d
i
t
i
o
n
.
A
m
e
r
i
c
a
n
HISTOLOGY:
C
a
n
c
e
r
S
o
c
i
e
t
y
C
A
N
C
E
R
S
I
T
E
;
H
-
I
C
D
A
,
2
n
d
E
d
i
t
i
o
n
,
8
t
h
R
e
v
i
s
i
o
n
s
o
m
e
o
r
m
s
m
s
s
:
S
E
E
R
M
a
n
u
a
l
.
B
o
o
k
6
R
E
S
I
D
E
N
C
E
:
E
n
t
e
r
e
d
a
s
a
l
p
h
a
l
a
n
g
u
a
g
e
2
.
3
D
e
s
c
r
i
b
e
h
o
w
a
n
d
w
h
a
t
s
k
i
n
c
a
n
c
e
r
s
o
r
n
o
n
-
m
a
l
i
g
n
a
n
t
c
o
n
d
i
t
i
o
n
s
a
r
e
r
e
g
i
s
t
e
r
e
d
:
n
o
n
o
t
r
e
q
u
i
r
e
s
k
i
n
c
a
n
c
e
r
s
t
o
b
e
r
e
g
i
s
t
e
r
e
d
.
B
e
n
i
g
n
t
u
m
o
r
s
a
r
e
r
e
g
i
s
t
e
r
e
d
w
i
t
h
s
a
m
e
d
a
t
a
t
a
k
e
n
.
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2.4
2.5
2.6
 
2.8
E‘s-hi
 
MONTGOMERY COUNTY
4;- lasistry Nels: 031°
Describe hon cancer death information is used in the registry: t° 4“.
for survival analysis from dsteof disgnosis.
 
levels of residence,
"h" an". a.“ 1' Iff‘ﬂbu‘i’ﬁwﬁ‘. $5 Tyeéghuth’e United States Census
race. sex. etc.):
of the Population, Deyton Standard Hetropolitsn Statistical Area.
Io
uhs
t d
egr
ee
is
the
reg
ist
ry
dat
e c
omp
ute
riz
ed?
(ye
ars
, f
ile
s.
ple
as,
etc
.)
Beck to 1967 on tape
Dsts goes beck to 1953
Li
st
th
e
wa
ys
in
wh
ic
h
th
e
re
gi
st
ry
da
ta
wa
s
us
ed
in
19
80
.
(r
ep
or
ts
,
requests, studies, etc.):
 
To answer individual requests from hospitsls, physicians for number of csggs
by site. Annual reports for tumor registryiboards.
 
 
De
sc
ri
be
yo
ur
pr
es
en
t
co
mp
ut
in
g
ab
il
it
ie
s
to
an
sl
yr
e
en
d
pr
oc
es
s
re
gi
st
ry
data:
COMPUTER EQUIPMENT: Internstionsl Business Mach
design and data entry by PonderosaSystems, Incorporated.
COMPUTER PERSONNEL: Full-tine dsts processor, two pert—tine progggggglexjp
Pondeross Systees, Incorporated stuff.
 
 
If
fee
for
ser
vic
e,
de
sc
ri
be
srr
sng
eme
nts
:
"°“
'-
D°n
‘t'
d
5!
P°n
d¢r
olg
_§1
9te
ll.
Incorporated staff.
pgg
cri
bg
any
fut
ug.
p1g
ngg
Fin
ish
cur
ren
t p
rog
ram
sI
23.
133
3.!
.h.
;;.
‘:.
-
break stsge down, more site specific, size of tuner, eore specs for physician
names - More sophisticated quslity control, i.e.. nov collect but do not code.
Need dots of recurrence. Need more efficient way of collecting desth inggggetion.
90
 
 l
’
f
—
_
HWY C001"!
'5
'
Re
gi
st
ry
Na
me
:
W
1
0
3.0 REGISTRY DEWLOMNTS
3.1 Are eny of the following items collected for the registry?
(Y - Yes N I No P - Planned)
Residence history..e....- e e e eeeeeeeeeeeoeeeeeeeee Y
Occupationsl history.....qd!:?.‘sg.’qﬁ.ff.....................
Smoking history......nuwglﬁélsxqgituﬂwugfuﬂ'...u... &
Female history (parity men su et .0 . ............. Y
Fami
ly h
isto
ry
of c
ancé
r.‘!
‘?§?
99§§
‘?z.
‘Bf'
tgqu
ﬂlﬁu
n...
....
..
Y 8
Other (please specify)
W
'
d
'
d
'
v
'
v
 
If
ye
s
to
an
y
of
th
e
sh
ov
e,
pl
ea
se
de
sc
ri
be
ho
w
th
e
de
ts
is
co
de
d:
Dete is not coded.
3.
2
Pl
ea
se
de
sc
ri
be
an
y
fu
tu
re
de
ve
lo
pm
en
ts
:
N°
“'
wi
th
"t
‘b
11
'h
'd
d‘
t"
"°
“1
d
 
li
ke
to
de
mo
ns
tr
et
e
gr
ee
te
r
ut
il
it
y
of
co
ll
ec
te
d
de
te
.
Th
is
re
gi
st
ry
is
th
e
cl
os
es
t
to
e
po
pu
le
ti
on
ba
se
d
re
gi
st
ry
Oh
io
he
s.
Th
er
ef
or
e,
th
e
po
te
nt
ie
l
ex
is
ts
fo
r
po
pu
le
ti
on
be
se
d
eg
e,
se
x,
re
re
ed
ju
et
ed
in
ci
de
nc
e
de
ts
.
3.
3
Ar
e
th
er
e
sn
y
ot
he
r
co
mm
en
ts
th
at
yo
u
ma
yha
ve
?:
wo
ul
d
b.
3
"
‘
c
to
h'
vf
el
l
re
gi
st
ri
es
ge
th
er
in
g
th
e
sa
me
da
te
in
th
e
sa
me
He
y.
  
1.0
 
HOSPITAL SEPARATIONS
 
ONTARIO
Registry Name:
Date: FEB. 20 1981
CANCER REGISTRY SURVEY
GREAT LAKES BASIN
Please provide short answers to the questions that follow.
If a
ques
tion
or
item
does
not
appl
y,
ples
se
indi
cate
by I
'N/A
'.
REGISTRY CHARACTERISTICS
1.1
1.2
1.3
PATHOLOGY
FOUNDATION CLINICS
DEATH CERTIFICATES
OTHER HOSPITAL REGISTRIES
1.4
De
sc
ri
be
the
cur
re
nt
sta
ge
of
re
gi
st
ry
de
vel
op
me
nt
or
op
er
at
io
n
(wh
en
did
it
sta
rt)
:
TAR
N 1
9 9
AN
0
T
T
V
F
EPI
DEM
IOL
OGY
AND
STA
TIS
TIC
S,
THE
ONT
ARI
O C
ANC
ER
TRE
ATM
ENT
AND
RES
EAR
CH
 
___._.__l_____—
 
FOUNDATION
Des
cri
be
the
pop
ula
tio
n c
ove
rag
e,
siz
e a
nd
cha
rac
ter
ist
ics
:
3 M
ILL
ION
PEO
PLE
;
LAR
GE
MIG
RAN
T G
ROU
PS
FRO
M U
.K.
,
ITA
LY,
POL
AND
,
GER
MAN
Y,
NETHERLANDS, HUNGARY, ETC.
Li
st
th
e
re
gi
st
ry
da
ta
so
ur
ce
s
an
d
co
ll
ec
ti
on
te
ch
ni
qu
es
:
DA
TA
YE
AR
CU
RR
EN
T
VO
LU
ME
CO
LL
EC
TI
ON
SO
UR
CE
ST
AR
TE
D
YEA
R
PER
YE
AR
ME
TH
OD
190
4
197
9
68
,0
00
CO
MP
UT
ER
TA
PE
“"
"
"
"
"
"
"
“"
""
'
CU
PT
ES
‘D
T"
197
2
193
1
25
,0
00
PA
TH
OL
OG
Y
RE
PO
RT
S
19
39
19
81
19
,0
00
AB
ST
RA
CT
CA
Rv
s
(1
90
0+
-
-
-
-
-
-
-
-
-
-
-
-
--
--
--
c0
MP
UT
£R
IZ
Ev
)
19
50
19
81
16
,0
00
IB
M
cA
Rv
s,
No
w
ON
TA
PE
19
04
19
31
2,
00
0
AB
ST
RA
CT
FO
RM
S
'
De
sc
ri
be
an
y
fu
tu
re
pl
an
s:
HE
MA
TO
LO
GY
DE
PA
RT
ME
NT
RE
CO
RD
S;
AL
L
DE
AT
H
 
CERTIFICATES IN ONTARIO
Li
st
th
e
re
gi
st
ry
pe
rs
on
ne
l
an
d
th
ei
r
du
ti
es
,
(c
le
rk
s,
sb
st
ra
ct
or
s,
statisticians, programmers, etc.).
§o
_.
Jo
b
Ti
tl
e
gu_
ci_
e_g
£L
_
DI
RE
CT
OR
8
AS
SI
ST
AN
T
DI
RE
CT
IO
N,
RE
SE
AR
CH
5
SE
RV
IC
E
_L
__
ST
AT
IS
TI
CI
AN
GE
NE
RA
TE
DA
TA
FO
R
RE
SE
AR
CH
5
SE
RV
IC
E
£L
_
CL
ER
KS
CO
DI
NG
,
DA
TA
EN
TR
Y,
QU
AL
IT
Y
CO
NT
RO
L
_L
__
ME
DI
CA
L
RE
CO
RD
S
OF
FI
CE
R
DI
RE
CT
CL
ER
KS
,
QU
AL
IT
Y
CO
NT
RO
L
_§
__
TR
OG
RA
MM
ER
S
MA
IN
TA
IN
DA
TA
,
PR
OG
RA
MM
IN
G,
DE
VE
LO
PM
EN
T
_1
__
SE
CR
ET
AR
Y
CO
RR
ES
PO
ND
EN
CE
,
RE
PO
RT
S
De
sc
ri
be
an
y
fu
tu
re
pl
an
s:
AN
OT
HE
R
EP
ID
EM
IO
LO
GI
ST
MA
Y
BE
IN
VO
LV
ED
ON
A
PART—TIME BASIS
92
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I
I
I
I
I
I
:
:
:
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
1
-
-
I
-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
l
I
I
I
I
I
I
I
I
I
I
I
I
l
l
I
I
l
l
I
.
I
I
l
-
l
l
l
l
l
l
‘
l
1.5
1.6
1.7
1.8
1.9
 
-2-
R
e
g
i
s
t
r
y
N
a
m
e
:
O
N
T
A
R
I
O
How is the registry directed and funded?
CANCER TREATMENT AND RESEARCH FOUNDATION;
UNDER THE DIRECTION OF THE ONTARIO
A STATUTORY FOUNDATION SUPPORTED BY
CANCER CONTROL FUNDS FROM THE PROVINCIAL MINISTRY OF HEALTH.
Describe how the data for the cancer registry is:
COLLECTED: USING PRECODED DATA ON FORMS OR COMPUTER TAPE.
IS ACTIVELY COLLECTED BY THE REGISTRY STAFF.
NONE OF THE DATA
 
COD
ED:
.S
OM
E
ABS
TRA
CTE
D
DAT
A
IS
PRE
COD
ED
BY
CLE
RKS
AND
THE
N E
NTE
RED
AT
VID
EO
TER
MIN
ALS
.
STA
NDA
RD
COD
ING
SYS
TEM
S A
RE
USE
D F
OR
SIT
E.
PAT
HOL
OGY
AND
RES
IDE
NCE
.
 
PR
OC
ES
SE
D;
DI
FF
ER
EN
T
SO
UR
CE
DA
TA
FI
LE
S
AR
E
PR
OC
ES
SE
D
AN
D
NE
WL
Y
DI
AG
NO
SE
D
{A
SE
S
AR
E
ﬂE
EA
lE
Q
B!
{Q
ME
II
EE
IZ
EQ
RE
IQ
Rﬂ
[I
NK
AG
F
TF
PH
NI
OU
FQ
 
VE
RI
FI
ED
(E
DI
TE
D)
:
AL
L
DA
TA
EN
TR
Y
OF
RE
CO
RD
S
OR
TA
PE
FI
LE
S
UN
DE
RG
O
CO
MP
UT
ER
ED
IT
S
ON
VA
LI
D
CO
DE
S,
RA
NG
ES
AN
D
CO
NS
IS
TA
NC
Y
CH
EC
KS
.
VA
LI
DA
IE
D;
CO
DE
D
WO
RK
IS
CH
EC
KE
D
AG
AI
NS
T
SO
UR
CE
RE
CO
RD
S
AN
D
RE
CO
RD
S
AR
E
VA
LI
DA
TE
D
DU
RI
NG
SI
TE
RE
VI
EW
S.
SO
UR
CE
DA
TA
ON
TA
PE
UN
DE
RG
O
QU
AL
IT
Y
CH
EC
KS
mum PDFATET!
S
T
O
R
E
D
:
M
A
S
T
E
R
F
I
L
E
C
O
P
I
E
S
A
R
E
S
T
O
R
E
D
IN
E
X
T
E
R
N
A
L
VA
UL
TS
;
M
O
S
T
OF
T
H
E
D
A
T
A
IS
O
N
D
I
S
C
A
N
D
B
A
C
K
E
D
U
P
O
N
T
A
P
E
.
 
THE
__———————
F
O
U
N
D
A
T
I
O
N
C
L
I
N
I
C
S
A
C
T
I
V
E
L
Y
F
O
L
L
O
W
O
V
E
R
O
N
E
-
H
A
L
F
O
F
A
L
L
C
A
N
C
E
R
C
A
S
E
S
I
N
D
e
s
c
r
i
b
e
t
h
e
f
o
l
l
o
w
-
u
p
t
e
c
h
n
i
q
u
e
s
t
h
a
t
a
r
e
u
s
e
d
b
y
t
h
e
r
e
g
i
s
t
r
y
:
O
N
T
A
R
I
O
;
T
H
E
D
E
A
T
H
F
I
L
E
I
S
U
S
E
D
F
O
R
P
A
S
S
I
V
E
F
O
L
L
O
W
—
U
P
.
D
e
s
c
r
i
b
e
t
h
e
q
u
a
l
i
t
y
c
o
n
t
r
o
l
t
e
c
h
n
i
q
u
e
s
u
s
e
d
b
y
t
h
e
r
e
g
i
s
t
r
y
:
P
R
O
G
R
A
M
M
E
C
O
N
T
R
O
L
L
E
D
D
A
T
A
E
N
T
R
Y
;
S
I
T
E
R
E
V
I
E
W
S
;
S
P
E
C
I
A
L
S
U
R
V
E
Y
S
A
N
D
S
T
U
D
I
E
S
;
C
R
O
S
S
-
C
H
E
C
K
W
I
T
H
M
U
L
T
I
P
L
E
S
O
U
R
C
E
S
;
V
A
L
I
D
A
T
I
O
N
O
F
C
O
D
I
N
G
W
O
R
K
.
P
r
o
v
i
d
e
e
s
t
i
m
a
t
e
s
f
o
r
t
h
e
f
o
l
l
o
w
i
n
g
:
2
-
5
I
o
f
r
e
g
i
s
t
r
y
c
a
s
e
s
a
r
e
i
d
e
n
t
i
f
i
e
d
b
y
d
e
a
t
h
c
e
r
t
i
f
i
c
a
t
e
s
(
u
s
e
t
h
e
n
u
m
b
e
r
o
r
d
e
a
t
h
c
e
r
t
i
f
i
c
a
t
e
s
o
n
l
y
a
n
d
t
h
e
n
u
m
b
e
r
o
f
d
e
a
t
h
s
t
h
a
t
w
e
r
e
l
a
t
e
r
i
n
v
e
s
t
i
g
a
t
e
d
f
o
r
c
a
n
c
e
r
s
i
t
e
c
o
n
f
i
r
m
a
t
i
o
n
;
d
i
v
i
d
e
b
y
t
o
t
a
l
i
n
c
i
d
e
n
c
e
c
a
s
e
s
f
o
r
t
h
e
s
a
m
e
y
e
a
r
)
.
9
0
1
o
f
r
e
g
i
s
t
r
y
c
a
s
e
s
h
a
v
e
t
h
e
i
r
d
i
a
g
n
o
s
e
s
c
o
n
f
i
r
m
e
d
b
y
h
i
s
t
o
l
o
g
y
(
e
x
c
l
u
d
e
n
o
n
-
m
e
l
a
n
o
m
a
s
k
i
n
t
u
m
o
u
r
s
)
.
2
7
,
0
0
0
c
a
s
e
,
o
f
n
e
w
l
y
d
i
a
g
n
o
s
e
d
c
a
n
c
e
r
f
o
r
_
1
:
Z
§
_
_
_
_
K
y
ﬁ
‘
r
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R
e
g
i
s
t
r
y
u
m
:
O
N
T
A
R
I
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.1 DATA UTILIZATION
2.1 Are the following data elements used in the registry?
(Y - Yes, N - No, P - Planned).
Registry Number-cooacne-on...ocuooooooooon-coooooo-o-pow-oceanic.
Cas
e N
umb
er
(fo
r
pri
mar
y .
1te
.)n
oou
coo
ocl
ooo
ooo
o-o
-oo
oco
Last Munoaooconooiooooo-oooocoaoIoIooooeucoco-noooooooooooooo
Fir
st
giv
en
nam
e-c
oco
oco
ooo
ooo
coo
-lo
co-
oon
eco
nco
uoo
-oo
ncc
-no
ulo
on
Seco
nd
give
n “
m...
0.0.
0.0.
...O
‘CO'
OOOU
OOOI
IIIO
Oloo
ttll
'OOI
OOOO
OO
nm.
..'
..l
0..
..0
.0.
1..
...
‘C.
..l
...
..l
..I
II.
...
...
...
I...
..
Str
eet
add
res
s-0
..a
...
OII
I0.
0II
IOI
OCO
III
IID
IOI
ICO
CQI
UOU
CCC
CGI
IOI
O
Cit
y/t
own
/co
unt
y..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.
Sta
te/
Pro
vin
ce.
...
...
...
.u.
uu.
uu.
u..
...
...
...
...
...
..u
-..
-
Zip
/Po
sta
l
cod
eog
olo
loo
aoo
ana
aol
-Io
Cac
ti.
Cla
use
-co
ooo
lna
ooo
oao
ltl
Dat
e O
f b
irc
hoo
oao
go-
o-c
oco
on-
o-o
o-o
non
eIn
oun
-co
coc
oon
no-
onno
oou
o
Age
at-
dia
gno
sis
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.
Rac
e/N
ati
ona
lit
y..
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
.
Mar
ita
l
sta
tus
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
..
...
se
x-
co
on
oa
-o
oo
ac
oo
on
uo
lo
oo
oo
oo
o-
ce
uo
..
-I
an
-o
ou
uo
oo
oc
oo
-o
oc
n
-o
o-
Dat
e
of
ini
tia
l d
iag
nos
is.
...
...
...
...
...
...
...
...
...
...
...
...
...
Pr
im
ar
y
si
te
-c
oc
oo
oo
oo
oa
Co
nl
oo
oc
ao
oo
ao
a-
Io
ou
cn
Du
nc
an
-a
lt
oo
oo
ot
ao
Hi
st
ol
og
y.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Me
th
od
of
di
ag
no
st
ic
co
nf
ir
ma
ti
on
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Pa
ir
ed
or
ga
n
in
vo
lv
em
en
t.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Si
ze
of
tu
mo
ur
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Reg
ion
al
nod
e
inv
olv
eme
nt.
...
...
...
...
...
...
...
...
...
...
...
...
...
Sta
ge
at
dia
gno
sis
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
..
Da
te
of
fi
rs
t
tr
ea
tm
en
t.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Fi
ts
t
co
ur
se
of
tr
ea
tm
en
t.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Da
te
of
fir
st
re
cu
rr
en
ce
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.
Su
bs
eq
ue
nt
tr
ea
tm
en
t(
s)
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Da
te
of
la
st
co
nt
ec
t/
de
at
h.
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
St
at
us
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Ot
he
r
(P
le
as
e
sp
ec
if
y)
!
FA
MI
LY
HE
AL
TH
IN
SU
RA
NC
E
NU
MB
ER
;
"T
WE
'
b'
F"
su
1z
G$
v,
9
9
‘
9
9
9
9
9
9
9
@
@
@
@
<
~
8
8
<
®
9
v
<
~
<
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
m
'
v
o
o
e
a
n
t
m
w
v
i
m
w
m
m
'
v
I
v
a
E
a
€
9
«
I
~
3
6
)
m
'
V
Q
B
E
j
N
I
w
w
w
m
RA
DI
OT
HE
RA
PY
AN
D
CH
EM
OT
HE
RA
PY
;
PR
EV
IO
US
TR
EA
TM
EN
T;
QU
AL
IT
Y
OF
LI
FE
IN
DE
X
(P
IL
OT
STUDY).
2.
2
Pl
ea
se
in
di
ca
te
th
e
co
di
ng
di
re
ct
or
y
us
ed
an
d
da
te
s
of
us
ag
e
(e
.g
.
SN
OP
1972-1978, ICD9 1979+).
HI
ST
OL
OG
Y:
19
60
-1
97
8
MO
TN
AC
(1
96
8
ED
IT
IO
N)
1979+ ICD-O
CA
NC
ER
SI
TE
:
19
60
-1
97
8
IC
DA
-S
1979+ ICU-9
ST
AG
E
OF
DI
SE
AS
E:
TN
M
CL
AS
SI
FI
CA
TI
ON
SY
ST
EM
 
RE
SI
DE
NC
E:
19
72
~1
97
8
OW
N
3
DI
GI
T
AL
PH
A
CO
DE
(C
IT
Y
OR
CO
UN
TY
)
19
79
+
4
DI
GI
T
CO
DE
(O
NT
AR
IO
MI
NI
ST
RY
OF
HE
AL
TH
)
2.
3
De
sc
ri
be
ho
w
an
d
wu
at
la
in
ca
nc
er
s
or
no
n-
ma
li
gn
an
t
co
nd
it
io
ns
ar
e
re
gi
st
er
ed
:
MA
LI
GH
JH
?
ME
LA
LO
MA
;
Pﬁ
iﬁ
CA
NC
ER
S
-
ON
E
FO
R
EA
CH
CE
LL
TY
PE
;
19
79
+
IC
U-
9
CO
DE
S
21
0-
23
9
RE
GI
ST
ER
ED
;
[S
KI
NS
IC
D-
17
3
WI
LL
BE
EX
CL
UD
ED
FR
OM
IN
CI
DE
NC
E
FILE FROM 1972+).
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Re
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ry
Na
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:
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RI
O
2.4 Describe how cancer death information is used in the registry: FOR
PASSIVE FOLLOWUP; CANCER DEATHS wITHOUT SUPPORTING EVIDENCE ARE FLAGGED AND
USED IN THE REGISTRY.
2.5 What census data is readily available to you? (years levels of ide
race, sex, etc.): ALL PUBLISHED CENSUS DATA FOR ONTARIO SINCE P323; not,
COMPUTER DISC FILE HAS POPULATIONS BY YEAR, COUNTY, SEX AND 5-YEAR AGE GROUPS.
 
2.6
To w
hat
degr
ee i
s th
e re
gist
ry d
ata
comp
uter
ized
? (y
ears
, fi
les,
plan
s, e
tc.)
ALL
DATA
ARE
COMP
UTER
IZED
; A
LL O
RIGI
NAL
SOUR
CE R
ECOR
DS A
RE R
ETAI
NED
UNTI
L
COMPUTER LINKAGE IS COMPLETED.
2.
7
Li
st
th
e
wa
ys
in
wh
ic
h
th
e
re
gi
st
ry
da
ta
wa
s
us
ed
in
19
80
.
(r
ep
or
ts
,
.
re
qu
es
ts
,
st
ud
ie
s,
et
c.
):
IN
FO
RM
AT
IO
N
RE
QU
ES
TS
FR
OM
RE
SE
AR
CH
ER
S,
CA
NC
ER
RE
GI
ST
RI
ES
,
CA
NC
ER
CL
IN
IC
S,
GO
VE
RN
ME
NT
,
HO
SP
IT
AL
S,
PH
YS
IC
IA
NS
,
PU
BL
IC
,
NE
wS
ME
DI
A,
ET
C.
;
SI
TE
RE
VI
Ew
S
OF
BR
EA
ST
AN
D
TE
ST
IS
;
AN
NU
AL
RE
PO
RT
S;
AN
AL
YS
ES
OF
CA
NC
ER
MO
RT
AL
IT
Y
IN
MI
GR
AN
T
PO
PU
LA
TI
ON
S;
CA
NC
ER
BY
GE
OG
RA
PH
IC
AR
EA
S
SU
CH
AS
MU
NI
CI
PA
LI
TI
ES
BO
RD
ER
IN
G
TH
E
NI
AG
AR
A
RI
VE
R
AN
D
PO
RT
HO
PE
(A
CO
MM
UN
IT
Y
EX
PO
SE
D
TO
LO
W'
LE
VE
L
RA
DI
OA
CT
IV
E
WA
ST
ES
);
DA
TA
FO
R
PL
AN
NI
NG
ME
DI
CA
L
RE
SO
UR
CE
S,
CL
IN
IC
AL
TR
IA
LS
,
AN
D
EP
ID
EM
IO
LO
GI
CA
L
ST
UD
IE
S;
AS
SI
ST
IN
G
IN
OC
CU
PA
TI
ON
AL
FOLLOW-UP STUDIES; ETC.
 
2
.
8
D
e
s
c
r
i
b
e
y
o
u
r
p
r
e
s
e
n
t
c
o
m
p
u
t
i
n
g
a
b
i
l
i
t
i
e
s
t
o
a
n
a
l
y
z
e
a
n
d
p
r
o
c
e
s
s
r
e
g
i
s
t
r
y
data:
C
O
M
R
E
Q
U
I
P
M
E
N
T
,
PO
P
U
/
3
4
w
I
T
H
T
w
o
30
0
M
E
G
A
B
Y
T
E
D
I
S
C
DR
IV
ES
;
ON
E
T
A
P
E
u
N
I
T
(
C
O
M
P
U
T
E
R
I
Z
E
D
R
E
C
O
R
D
L
I
N
K
A
G
E
IS
B
E
I
N
G
D
O
N
E
E
X
T
E
R
N
A
L
L
Y
O
N
A
N
A
M
D
A
H
L
A
T
S
T
A
T
I
S
T
I
C
S
C
A
N
A
D
A
)
.
c
o
m
a
K
n
o
w
,
I
M
A
N
A
G
E
R
,
I
S
Y
S
T
E
M
S
A
N
A
L
Y
S
T
A
N
D
3
P
R
O
G
R
A
M
M
E
R
S
 
U
T
I
L
I
Z
E
I
B
M
3
6
0
A
T
U
N
I
V
E
R
S
I
T
Y
 
I
f
f
e
e
f
o
r
s
e
r
v
i
c
e
.
d
e
s
c
r
i
b
e
a
r
r
a
n
g
e
m
e
n
t
s
:
O
F
T
O
R
O
N
T
Q
E
U
R
R
E
S
E
A
R
C
H
T
H
K
T
D
O
E
S
N
O
T
R
E
Q
U
I
R
E
P
A
T
I
E
N
T
I
D
E
N
T
I
F
I
C
A
T
I
O
N
D
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
p
l
a
n
s
:
T
H
E
O
N
T
A
R
I
O
C
A
N
C
E
R
T
R
E
A
T
M
E
N
T
A
N
D
R
E
S
E
A
R
C
H
F
O
U
N
D
A
T
I
O
N
'
S
C
O
M
P
U
T
E
R
S
Y
S
T
E
M
I
S
U
N
D
E
R
G
O
I
N
G
A
M
A
J
O
R
U
P
G
R
A
D
I
N
G
.
C
O
M
P
U
T
E
R
S
W
I
L
L
B
E
P
L
A
C
E
D
I
N
T
H
E
S
E
V
E
N
C
L
I
N
I
C
S
A
N
D
A
L
A
R
G
E
R
C
O
M
P
U
T
E
R
W
I
L
L
B
E
U
S
E
D
F
O
R
T
H
E
C
A
N
C
E
R
R
E
G
I
S
T
R
Y
A
N
D
E
P
I
D
E
M
I
O
L
O
G
Y
.
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3.4 REGISTRY DEVELOPMENTS
3.
1
Ar
e
an
y
of
th
e
fo
ll
ow
in
g
it
em
s
co
ll
ec
te
d
fo
r
th
e
re
gi
st
ry
?
(Y
-
Ye
s
N
-
No
P
_-
Pl
an
ne
d)
u
g
i
d
e
m
hi
st
or
y.
co
r-
00
3.
.n
o.
Co
0.
01
.0
.0
.c
ho
oo
oo
oo
co
oo
-o
oo
oc
olo
Y
P
Oc
cu
pa
ti
on
al
hi
lt
oq
oo
co
oc
.n
oo
n.
..
no
no
oo
oc
oo
nn
no
-o
cc
oc
oo
n-
oo
h.
Y
P
hi
st
or
y-
oc
cl
oc
'o
cu
nc
ou
th
-.
oo
-o
ol
lo
co
oa
oo
oo
ol
oc
oc
cl
uo
co
Y
P
Fe
ma
le
hi
st
or
y
(p
ar
it
y.
me
no
pa
us
e,
et
a.
).
..
..
..
..
..
..
..
..
..
..
.
Y
P
Fa
mi
ly
hi
st
or
y
of
ca
nc
er
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
Y
P
O
t
h
e
r
(
p
l
e
a
s
e
s
p
e
c
i
f
y
)
‘
F
O
U
N
D
A
T
I
O
N
C
L
I
N
I
C
S
M
A
V
C
O
L
L
E
C
T
T
H
I
S
I
N
F
O
R
M
A
T
I
O
N
ON
TH
E
NE
w
CO
MP
UT
ER
SY
ST
EM
I
f
y
e
s
to
a
n
y
of
th
e
a
b
o
ve
,
p
l
e
a
s
e
d
e
s
c
r
i
b
e
h
o
w
t
h
e
d
a
t
a
i
s
c
o
d
e
d
:
L
O
N
G
E
S
T
O
C
C
U
P
A
T
I
O
N
(
S
I
C
C
O
D
E
S
)
;
S
M
O
K
I
N
G
S
T
A
T
U
S
(
C
U
R
R
E
N
T
,
P
R
E
V
I
O
U
S
O
R
‘
N
O
N
-
S
M
O
K
E
R
)
;
P
A
R
I
T
V
A
N
D
M
E
N
O
P
A
U
S
E
O
N
S
E
L
E
C
T
E
D
S
I
T
E
S
;
I
N
D
I
C
A
T
O
R
0
F
FAMILV HISTORV
3
.
2
P
l
e
a
s
e
d
e
s
c
r
i
b
e
a
n
y
f
u
t
u
r
e
d
e
v
e
l
o
p
m
e
n
t
s
:
D
A
T
A
F
R
O
M
S
E
V
E
N
O
N
T
A
R
I
O
C
A
N
C
E
R
T
R
E
A
T
M
E
N
T
A
N
D
R
E
S
E
A
R
C
H
F
O
U
N
D
A
T
I
O
N
C
L
I
N
I
C
S
A
N
D
T
H
E
O
N
T
A
R
I
O
C
A
N
C
E
R
I
N
S
T
I
T
U
T
E
W
I
L
L
B
E
T
R
A
N
S
F
E
R
R
E
D
I
N
M
A
C
H
I
N
E
R
E
A
D
A
B
L
E
F
O
R
M
;
R
E
G
I
S
T
R
V
S
T
A
F
F
W
I
L
L
S
P
E
N
D
M
U
C
H
M
O
R
E
T
I
M
E
O
N
Q
U
A
L
I
T
Y
C
O
N
T
R
O
L
.
 
3
.
3
A
r
e
t
h
e
r
e
a
n
y
o
t
h
e
r
c
o
m
m
e
n
t
s
t
h
a
t
y
o
u
m
a
y
h
a
v
e
?
:
I
N
C
I
D
E
N
C
E
D
A
T
A
I
S
R
E
A
D
I
L
V
A
V
A
I
L
A
B
L
E
F
O
R
T
H
E
Y
E
A
R
S
7
9
6
9
-
1
9
7
7
;
T
H
E
7
9
7
2
-
1
9
7
6
D
A
T
A
I
S
B
E
I
N
G
L
I
N
K
E
D
A
N
D
S
H
O
U
L
D
B
E
A
V
A
I
L
A
B
L
E
F
O
R
J
U
N
E
7
9
8
I
;
I
9
7
7
W
I
L
L
B
E
L
I
N
K
E
D
S
E
P
A
R
A
T
E
L
V
B
y
S
E
P
T
E
M
B
E
R
I
9
8
1
A
N
D
A
N
D
E
V
E
N
T
U
A
L
L
V
T
H
E
L
A
G
T
I
M
E
W
I
L
L
B
E
D
E
C
R
E
A
S
E
D
T
O
T
W
O
Y
E
A
R
S
(
S
I
N
C
E
W
E
R
E
L
V
U
P
O
N
D
A
T
A
T
H
A
T
I
S
I
N
I
T
I
A
L
L
V
C
O
L
L
E
C
T
E
D
F
O
R
O
T
H
E
R
P
U
R
P
O
S
E
S
A
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s
of
us
ag
e
(e
.g
.
SN
OP
1
9
7
2
-
1
9
7
8
,
IC
D9
19
79
+)
.
A
l
l
c
o
d
i
n
g
s
c
h
e
m
e
s
ar
e
l
9
7
6
—P
r
e
s
e
n
t
HI
ST
OL
OG
Y:
Ma
nu
al
of
Tu
mo
r
No
me
nc
la
tu
re
an
d
Co
di
ng
CA
NC
ER
51
13
;
SE
ER
's
"C
od
es
fo
r
Pr
im
ar
y
Si
te
an
d
Hi
st
gl
gg
iE
kT
yp
e"
 
ST
AG
E
OF
DI
SE
AS
E:
"A
Gu
id
e
fo
r
th
e
Tu
mo
r
Re
gi
st
ry
Se
cr
et
ar
y
in
Re
co
rd
in
g
St
ag
e"
pu
bl
is
he
d
by
th
e
Ca
li
fo
rn
ia
Tu
mo
r
Re
gi
st
ry
RE
SI
DE
NC
E:
U.
S.
De
pa
rt
me
nt
of
He
al
th
's
"G
eo
gr
ap
hi
ca
l
Lo
ca
ti
on
Co
de
s"
2.
3
De
sc
ri
be
ho
w
an
d
wh
at
sk
in
ca
nc
er
s
or
no
n-
ma
li
gn
an
t
co
nd
it
io
ns
ar
e
re
gi
st
er
ed
:
On
ly
da
ta
on
ma
li
gn
an
t
me
la
no
ma
s
ar
e
co
ll
ec
te
d
an
d
no
in
fo
rm
at
io
n
on
no
n-
ma
li
gn
an
t
co
nd
it
io
ns
is
re
qu
ir
ed
.
104"
 
 
 2.h
2.5
2.6
2.7
2.8
 
.4-
R
e
g
i
s
t
r
y
N
a
n
a
:
W
i
s
c
o
n
s
i
n
Lao-m
Describe how cancer death information is used in the registry'
 
Ce
rt
ai
n
da
ta
el
em
en
ts
fr
om
th
e
de
at
h
ce
rt
if
ic
at
e
ar
e
ad
de
d
to
th
e
in
ci
de
nc
e
re
co
rd
s
or
us
ed
to
cr
ea
te
a
re
co
rd
.
Wh
at
ce
ns
us
da
ta
is
re
ad
il
y
av
ai
la
bl
e
to
yO
u?
(y
ea
rs
,
levels of
r
ﬁ
c
e
’
s
e
x
,
e
t
c
)
:
r
e
s
i
d
e
n
c
e
,
Et
hn
ic
gr
ou
pL
se
x,
ma
ri
ta
l
st
at
us
,
co
un
ty
of
re
si
de
nc
e,
ag
e
(c
al
cu
la
te
d
fr
om
bi
rt
hd
at
e)
 
T
o
w
h
a
t
d
e
g
r
e
e
is
th
e
r
e
g
i
s
t
r
y
d
a
t
a
co
mp
ut
er
iz
ed
?
(y
ea
rs
,
fi
le
s,
pl
an
s,
et
c.
)
A
l
l
d
a
t
a
a
r
e
c
o
m
p
u
t
e
r
i
z
e
d
.
I
n
a
d
d
i
t
i
o
n
t
o
t
h
e
d
a
t
a
c
o
l
l
e
c
t
e
d
t
h
r
o
u
g
h
t
h
e
s
t
a
t
e
w
i
d
e
s
y
s
t
e
m
t
h
e
r
e
a
r
e
t
a
p
e
s
c
o
n
t
a
i
n
i
n
g
i
n
c
o
m
p
l
e
t
e
i
n
c
i
d
e
n
c
e
i
n
f
o
r
m
a
t
i
o
n
f
r
o
m
e
a
r
l
i
e
r
y
e
a
r
s
.
T
h
i
s
i
n
f
o
r
m
a
t
i
o
n
w
a
s
c
o
l
l
e
c
t
e
d
o
n
a
s
o
m
e
w
h
a
t
v
o
l
u
n
t
a
r
y
basis.
L
i
s
t
t
h
e
w
a
y
s
i
n
w
h
i
c
h
t
h
e
r
e
g
i
s
t
r
y
d
a
t
a
w
a
s
u
s
e
d
i
n
1
9
8
0
.
(
r
e
p
o
r
t
s
,
-
r
e
q
u
e
s
t
s
,
s
t
u
d
i
e
s
,
e
t
c
.
)
:
 
T
h
e
'
n
c
e
r
i
n
W
i
s
c
o
n
s
i
n
l
l
9
7
8
a
n
n
u
a
l
r
e
p
o
r
t
w
a
s
c
o
m
p
l
e
t
e
d
;
n
u
m
e
r
o
u
s
d
a
t
a
r
e
q
u
e
s
t
s
f
r
o
m
h
e
a
l
t
h
r
e
s
e
a
r
c
h
e
r
s
a
n
d
p
l
a
n
n
e
r
s
w
e
r
e
a
n
s
w
e
r
e
d
;
q
u
a
r
t
e
r
l
y
r
e
p
o
r
t
s
w
e
r
e
s
e
n
t
t
o
t
h
e
h
o
s
p
i
t
a
l
s
d
e
t
a
i
l
i
n
g
t
h
e
i
r
c
a
n
c
e
r
e
x
p
e
r
i
e
n
c
e
;
a
n
d
a
r
e
f
e
r
r
a
l
p
a
t
t
e
r
n
s
t
u
d
y
w
a
s
c
o
m
p
l
e
t
e
d
.
D
e
s
c
r
i
b
e
y
o
u
r
p
r
e
s
e
n
t
c
o
m
p
u
t
i
n
g
a
b
i
l
i
t
i
e
s
t
o
a
n
a
l
y
z
e
a
n
d
p
r
o
c
e
s
s
r
e
g
i
s
t
r
y
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C
O
M
?
U
T
E
R
E
Q
U
I
P
M
E
N
T
:
I
B
M
3
7
0
m
o
d
e
l
3
0
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3
—-. m.-.
c
o
M
y
U
T
E
R
p
E
R
S
O
N
N
g
L
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A
c
c
e
s
s
t
o
t
h
e
S
t
a
t
e
'
s
O
f
f
i
c
e
o
f
i
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f
o
r
m
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n
S
y
s
t
e
m
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T
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 '5‘ Registry Name: Wisconsin
3.0
REGISTRY
DEVELOPMENTS
3.1
Are
any
of
the
following
items
collected
for
the
registry?
(Y
=
Yes
N
=
No
P
-
Planned)
historytiuloou.0.0.IIIIOOOQI'OI.IIQOOOI.."....'....
Y
O
c
c
u
p
a
t
i
o
n
a
l
Y
Smoking
history-00.030.000.000...tee-clonoo-ooo‘obltoooooooooc
Y
Female history (parity, menopause, etc})...................... Y
Of cancer.....on...c..o.............nu..-.... Y
Other (please specify)
Z
a
m
e
s
a
:
w
w
w
w
w
 
If yes to any of the above, please describe how the data is coded:
3.2 Please describe any future developments: A conversion to the ICD-O coding
scheme for primary site and histology is under consideration. Also, a change
a in the unduplication process of the System is being studied.
3.3
Are
the
re
any
oth
er
com
men
ts
that
you
may
hav
e?:
Enc
los
ed
is
a t
wo
pag
e
summary of the Cancer Reporting System which may provide additional
information. If you have any further questions you maycontact Mary
: Fischer at (608) 267—7141 or at Bureau of Health Statistics, P.0. Box 309,
{ Madison,Wl 53703.
   
 APPENDIX G
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GREAT LAKES PROJECT — UNIVERSITY OF MINNESOTA
FUNDED BY THE U.S. ENVIRONMENTAL PROTECTION AGENCY
The Departments of Epidemiology and Environmental Health, University of
Minnesota, are currently involved in a feasibility study to assess the
pote
ntia
l h
ealt
h ri
sks
asso
ciat
ed w
ith
orga
nic
cont
amin
ants
in t
he G
reat
Lake
s
Basin. The concern for possible human exposure to organic chemicals arises
from
thei
r ph
ysic
o-ch
emic
al
prop
erti
es
whic
h pe
rmit
biom
agni
fica
tion
in f
ood
chains and their persistence in the environment.
We
hav
e s
ele
cte
d
as
an
ind
ica
tor
of
org
ani
c c
ont
ami
nat
ion
the
chl
ori
nat
ed
hydr
ocar
bons
such
as P
CBs,
DDT
and
diel
drin
.
Both
publ
ic a
nd p
riva
te s
ourc
es
hav
e b
een
con
tra
cte
d f
or
dat
a c
oll
ect
ion
reg
ard
ing
the
lev
els
of
the
se
con
tam
ina
nts
in
the
env
iro
nme
nt
of
the
Gre
at
Lake
s.
Rev
iew
s o
f t
hes
e d
ata
set
s h
ave
ide
nti
fie
d s
eve
ral
"pr
obl
em
are
as"
typ
ica
lly
ass
oci
ate
d w
ith
poi
nt
sou
rce
s (
i.e.
, i
ndu
str
ial
and
mun
ici
pal
dis
cha
rge
rs)
.
Non
-po
int
sou
rce
s
(i.
e.,
atm
osp
her
e)
hav
e
als
o
dem
ons
tra
ted
a s
ign
ifi
can
t
con
tri
but
ion
to
organic contaminant levels in the Great Lakes Basin.
Bi
om
ag
ni
fi
ca
ti
on
of
or
ga
ni
cs
th
ro
ug
h
the
aq
ua
ti
c
fo
od
ch
ai
ns
ma
y
pr
ov
id
e
one
of
the
mos
t
dir
ect
rou
tes
of
pot
ent
ial
exp
osu
re
to
hum
an
pop
ula
tio
ns.
Th
us,
it
has
be
en
hy
po
th
es
iz
ed
th
at
a
po
te
nt
ia
l
hu
ma
n
ex
po
su
re
ma
y
ex
is
t
vi
a
co
ns
um
pt
io
n
of
co
nt
am
in
at
ed
fi
sh
.
Th
is
po
ss
ib
il
it
y
has
be
en
ex
pl
or
ed
by
Hu
mp
hr
ey
an
d
hi
s
as
so
ci
at
es
.
Th
ei
r
fi
nd
in
gs
su
gg
es
t
th
at
th
er
e
co
ul
d
be
lo
ng
te
rm
ac
cu
mu
la
ti
on
of
th
es
e
ma
te
ri
al
s
in
po
pu
la
ti
on
s
co
ns
um
in
g
la
rg
e
qu
an
ti
ti
es
of
fi
sh
.
Ho
we
ve
r,
no
di
ff
er
en
ce
wa
s
no
te
d
in
th
e
he
al
th
st
at
us
of
hi
gh
ve
rs
us
lo
w
le
ve
l
fi
sh
co
ns
um
er
s.
Th
e
st
ud
y
de
si
gn
ut
il
iz
ed
by
Hu
mp
hr
ey
,
gt
_a
l.
,
(s
ee
Ap
pe
nd
ix
G
to
th
es
e
Pr
oc
ee
di
ng
s)
do
es
no
t
ne
ga
te
th
e
po
ss
ib
il
it
y
of
ad
ve
rs
e
la
te
nt
ef
fe
ct
s
fr
om
lo
ng
te
rm
low
lev
el
ex
po
su
re
.
Th
e
fo
cu
s
of
ou
r
pr
oj
ec
t
ha
s
be
en
to
as
se
ss
th
is
la
tt
er
fo
rm
of
ex
po
su
re
.
Ch
lo
ri
na
te
d
hy
dr
oc
ar
bo
ns
ha
ve
be
en
im
pl
ic
at
ed
as
ca
rc
in
og
en
s
in
an
im
al
st
ud
ie
s.
We
ha
ve
th
er
ef
or
e
un
de
rt
ak
en
an
an
al
ys
is
of
si
te
-s
pe
ci
fi
c
ca
nc
er
mo
rt
al
it
y
ra
te
s
fo
r
th
e
ye
ar
s
19
50
to
19
69
by
th
e
de
gr
ee
of
ge
og
ra
ph
ic
al
co
nt
ig
ui
ty
wi
th
th
e
Gr
ea
t
La
ke
s.
Th
e
hy
po
th
es
is
of
th
is
ev
al
ua
ti
on
is
th
at
th
os
e
po
pu
la
ti
on
s
cl
os
er
to
th
e
Gr
ea
t
La
ke
s
ma
y
ex
pe
ri
en
ce
a
gr
ea
te
r
ex
po
su
re
po
te
nt
ia
l
to
or
ga
ni
cs
an
d
th
er
ef
or
e
ma
y
ex
pe
ri
en
ce
a
hi
gh
er
ca
nc
er
morbidity/mortality.
To
ev
al
ua
te
th
e
po
te
nt
ia
l
he
al
th
ri
sk
s
as
so
ci
at
ed
wi
th
th
e
co
ns
um
pt
io
n
of
co
nt
am
in
at
ed
fi
sh
we
ha
ve
co
mp
il
ed
a
co
ho
rt
of
fi
sh
co
ns
um
er
s
fr
om
th
e
Gr
ea
t
La
ke
s
re
gi
on
.
Se
ve
ra
l
su
bg
ro
up
po
pu
la
ti
on
s
ha
ve
be
en
id
en
ti
fi
ed
to
se
rv
e
as
po
te
nt
ia
l
co
ho
rt
s.
Th
e
Gr
ea
t
La
ke
s
pr
oj
ec
t
st
af
f
ha
s
in
it
ia
te
d
a
pi
lo
t
st
ud
y
to
ev
al
ua
te
se
ve
ra
l
ep
id
em
io
lo
gi
c
pr
ot
oc
ol
s
an
d
qu
es
ti
on
na
ir
es
on
a
sm
al
l
sa
mp
le
of
ra
nd
om
ly
se
le
ct
ed
co
mm
er
ci
al
fi
sh
er
me
n
fr
om
th
e
Gr
ea
t
La
ke
s.
Th
e
de
ci
si
on
to
us
e
th
is
oc
cu
pa
ti
on
al
gr
ou
p
wa
s
ba
se
d
up
on
th
e
co
mp
le
te
ne
ss
of
re
co
rd
s
av
ai
la
bl
e
fr
om
th
e
ei
gh
t
Gr
ea
t
La
ke
s
St
at
e
De
pa
rt
me
nt
of
Na
tu
ra
l
Re
so
ur
ce
s
(D
NR
)
of
fi
ce
s.
Fo
ll
ow
in
g
th
e
co
mp
le
ti
on
of
th
is
pi
lo
t
st
ud
y
th
e
ep
id
em
io
lo
gi
c
me
th
od
s
de
mo
ns
tr
at
in
g
th
e
gr
ea
te
st
ef
fe
ct
iv
en
es
s
wi
ll
be
.
ut
il
iz
ed
to
ev
al
ua
te
al
l
in
di
vi
du
al
s
as
so
ci
at
ed
wi
th
th
e
co
mm
er
ci
al
fi
sh
in
g
industry.
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The Great Lakes staff are also exploring the possibility of applying a
similar protocol to sport fishermen in the Great Lakes Basin.
Several state
DNR officials have been contacted to elicit joint cooperation in sampling
sport fishermen based on current license holders.
Discussions have been held
with the Wisconsin DNR for joint participation in their proposed 1982 sport
fishing practices survey.
A visit to the Baltimore Public Health Service Hospital has been scheduled
for the purpose of establishing a nonconcurrent prospective study of Great
Lakes commercial fishermen utilizing their services.
Summaries of these and future activities will be forthcoming. Further
questions regarding the specific approaches and results of the above projects
should be addressed to the principal investigators.
llO
 
 APPENDIX H
FI
EL
D
ST
UD
IE
S
ON
SE
LE
CT
ED
M
I
C
H
I
G
A
N
P
O
P
U
L
A
T
I
O
N
S
-
DR
.
HA
RO
LD
E.
B.
HU
MP
HR
EY
,
M
I
C
H
I
G
A
N
D
E
P
A
R
T
M
E
N
T
OF
PU
BL
IC
HE
AL
TH
TIT

 FIE
LD
STU
DIE
S
OF
SEL
ECT
ED
POP
ULA
TIO
NS
WIT
HIN
THE
GRE
AT
LAK
ES
BAS
IN
Michigan
In
re
sp
on
se
to
ch
em
ic
al
co
nt
am
in
at
io
n
ep
is
od
es
,
th
e
Mi
ch
ig
an
De
pa
rt
me
nt
of
Pu
bl
ic
He
al
th
ha
s
in
it
ia
te
d
tw
o
ma
jo
r
ep
id
em
io
lo
gi
c
in
ve
st
ig
at
io
ns
in
vo
lv
in
g
ov
er
7,
00
0
pe
rs
on
s
in
or
de
r
to
co
ll
ec
t
in
fo
rm
at
io
n
co
nc
er
ni
ng
th
e
im
pa
ct
of
ha
lo
ge
na
te
d
bi
ph
en
yl
ex
po
su
re
on
hu
ma
n
he
al
th
.
1.
Lo
ng
Te
rm
St
ud
y
of
Hu
ma
n
He
al
th
Co
ns
eq
ue
nc
es
of
Po
ly
br
om
in
at
ed
Bi
ph
en
yl
Ex
po
su
re
.
Dr
.
Ha
ro
ld
E.
B.
Hu
mp
hr
ey
,
Pr
oj
ec
t
Di
re
ct
or
.
Ci
ti
ze
ns
of
th
e
St
at
e
of
Mi
ch
ig
an
we
re
in
ad
ve
rt
en
tl
y
ex
po
se
d
to
po
ly
br
om
in
at
ed
bi
ph
en
yl
(P
BB
)
th
ro
ug
h
co
nt
am
in
at
io
n
of
fa
rm
an
im
al
s
an
d
co
ns
eq
ue
nt
ly
,
fo
od
pr
od
uc
ts
.
A
co
ho
rt
of
4,
60
0
pe
rs
on
s
se
le
ct
ed
on
th
e
ba
si
s
of
gr
ea
te
st
pr
es
um
ed
ex
po
su
re
ha
ve
be
en
en
ro
ll
ed
in
a
m
u
l
t
i
-
y
e
a
r
p
r
o
s
p
e
c
t
i
ve
st
ud
y
in
or
de
r
to
ev
al
ua
te
th
e
lo
ng
-t
er
m
hu
ma
n
he
al
th
im
pa
ct
.
A
co
mp
ar
is
on
gr
ou
p
of
1,
50
0
pe
rs
on
s
in
th
e
St
at
e
of
Io
wa
ha
s
be
en
en
ro
ll
ed
an
d
wi
ll
be
ev
al
ua
te
d
in
pa
ra
ll
el
.
Se
ru
m
co
nc
en
tr
at
io
ns
of
P8
8
ar
e
me
as
ur
ed
pe
ri
od
ic
al
ly
to
mo
ni
to
r
bo
dy
bu
rd
en
an
d
th
e
oc
cu
rr
en
ce
of
ma
jo
r
he
al
th
ev
en
ts
ar
e
ev
al
ua
te
d
in
de
ta
il
wi
th
pa
rt
ic
ul
ar
at
te
nt
io
n
be
in
g
pa
id
to
th
e
de
ve
lo
pm
en
t
an
d
si
te
of
ca
nc
er
an
d
th
e
de
ve
lo
pm
en
t
of
ot
he
r
ch
ro
ni
c
di
se
as
es
.
2.
E
va
l
ua
t
i
o
n
of
Hu
ma
ns
Ex
po
se
d
to
Wa
te
r
Bo
rn
e
Ch
em
ic
al
s
in
t
h
e
Gr
ea
t
La
ke
s.
Dr
.
Ha
ro
ld
E.
B.
Hu
mp
hr
ey
,
Pr
oj
ec
t
Di
re
ct
or
.
Pe
rs
on
s
wh
o
co
ns
um
e
s
i
g
n
i
f
i
c
a
n
t
q
ua
n
t
i
t
i
e
s
of
Gr
ea
t
La
ke
s
fi
sh
ar
e
e
x
p
o
s
e
d
t
o
c
h
e
m
i
c
a
l
c
o
n
t
a
m
i
n
a
n
t
s
p
r
e
s
e
n
t
i
n
t
h
e
a
q
u
a
t
i
c
e
n
v
i
r
o
n
m
e
n
t
.
E
x
p
a
n
d
i
n
g
on
an
e
a
r
l
i
e
r
i
n
v
e
s
t
i
g
a
t
i
o
n
,
a
c
o
h
o
r
t
o
f
o
v
e
r
5
0
0
p
e
r
s
o
n
s
w
h
o
c
o
n
s
u
m
e
s
p
o
r
t
c
a
u
g
h
t
f
i
s
h
a
n
d
a
m
a
t
c
h
e
d
c
o
m
p
a
r
i
s
o
n
g
r
o
u
p
o
f
5
0
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